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FREEDOM GOES DISITU 

INTRODUCING H-DF DESIGN,BUILO, FII AND PERSONALIZE A HARLEY MOTORCYCLE AS UNIQUE AS YOU. 
Use your smartphone to photograph a QR code above or text "BIKE" to 222333* 
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A SHE MAKES 
HARD WATER 
PROBLEMS GO 
RIGHT DOWN 
THE DRAIN. 



MORTON 




Morton System Saver II Water Softening Pellets help make your home life better — with 
softer skin and hair, brighter clothes, and longer lasting appliances. Plus, System Saver II is 
phosphate free and has a patented formula with time-release action. You'll find softening 
your water isn't so hard after all. 



^" mortonsalt.com 

62011 Morton Salt, Inc. BHegistered trademark of Morton Salt. Inc. 
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56 The Early Adopter's Guide to Space Travel You could pay S200.000 today and be rocketing into 
weightlessness, 68 miles above Earth, within a year. What would that feel like? And what shape will zero- 
gravity vacations take 10 years and 30 years from now? PM previews the possibilities, by ERIK sofge 

64 15 Ways the Indianapolis 500 Changed the Way You Drive From rearview mirrors to front-wheel 

drive and more, your car (and the roads you ride on) owes a lot to the greatest race on earth. BY EARL SWIFT 

DIY Underground Craftspeople coast to coast are lending advice, materials and tools to one another — 
and to eager DIY greenhorns. Here, the coolest hammer-to-nail havens in the nation, by allen st. john 

Last of the Frontier Fliers The skies of Alaska are unfriendly, to say the least: Flying there is 20 times 
deadlier than the national rate. PM wings north to learn how new tech is making backcountry aviation safer 
in wild terrain where isolated communities depend on planes to survive. BY JEFF WISE 
80 Getting Started: 250-CC Bikes The gateway to high-powered two-wheeled joy is a fun, fast, lightweight 
machine. We test six for speed, handling and fuel economy and find a ride to suit any style. BY BEN STEWART 



Going suborbital is just the start. Space tourism is developing at a faster pace than anyone could have imagined just a few years 
ago. Our cover illustration depicts the thrill and awe of the moments before launch. Illustration by Matthew Laznicka. 



PHOTOGRAPH BY DEAN KAUFMAN 
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In Every Issue 8 How to Reach Us 10 Letters 156 This Is My Jab 



Tech Watch 



Hiding in Plain Flight Researchers 
create a tiny aerial surveillance vehicle 
that mimics a hummingbird. Plus: A new 
containment shield for the Chernobyl reac- 
tor reminds the world of the long-term 
consequences of nuclear meltdowns. 



Upgrade 



23 Cloud Computer Samsung's 9 Series 
laptop is so thin and light, it seems as if it 
could float. Plus: From OS and output to 
extra features, we compare the iPad 2 to 
other tablets; using short-range Wi-Fi to 
turn gadgets into digital wallets. 



FREE 

project plans 
inside! 




Could a Sendai-size earthquake happen here 
in the U.S.? Experts say it's not a matter of if, 
but of when. The areas most at risk are not, 
as you 'd expect, California 's cities. " page 53 



Columns 



48 Aerodynamic Original A mechanical anomaly in his vast car collection. Jay Leno's 1938 
Czech-made Tatra T87 pioneered ideas about streamlining, suspension and fuel efficiency. 
53 Can Science Make Us Safer? Japan is still reeling from March's Sendai mega-event. Parts 
of the U.S. are overdue for an earthquake of that magnitude. Will we see it coming? 
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Home 

119 A Moveable Feast Build 
our splinter-free, easy-to-clean 
picnic table just in time for the 
Sunday afternoon barbecue. 

Homeowners Clinic How 
to craft a custom kitchen 
counter. Plus: Making your 
mark during VolunteerWeek. 

How Your House Works: 
Shower From drain line to vent 
stack, understand your bath. 

PM Saturday Tame unruly 
power cords with our quick-to- 
build bucket reel. 

Auto 

Saturday Mechanic Full 

beam ahead! We check out 
today's best headlight setups 
and the coolest next-gen tech 
hitting a road near you soon. 
140 Car Clinic Repairingyour 
car's tie-rod end and ball-joint 
boots— without a realignment. 
Plus: A simple pot rack to 
keep tools within arm's reach. 

Tech 

144 Geocaching This secretive 
GPS-based game has people 
scouting all over the globe for 
the next big cache. 

Digital Clinic Bring com- 
munication among friends to 
the next level with group text- 
ing. Plus: Why in-flight Internet 
services get dropped when 
planes dip below 10,000 feet. 
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U.S. Earthquake Alert 
How You'll Visit Space 



We Test Sin 250-cc Bikes 

Indy 500 Tech Alaska's Deadly Skies 



PopMech on the iPad 

Check out our 

latest issue in the App 

Store: itunes.apple 

.com/us/app/popular 

mechanics 

interactive/ 

id393521916?mt=8 
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In Piiotwings Resort™ on the Nintendo 3DS system, 
you can explore the ultra-immersive 3D world of 
Wuhu Island with your own personal Mii"* 1 character, 
Fly by plane, hang glider or rocket belt to enjoy 
the thrilling sensation of these unique aerial sports. 

Now you can discover a world of 3D entertainment 
with games, photos and more. No glasses required. 
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LOOKING FOR 
THE LATEST 
IN CONSUMER 
ELECTRONICS 
HOW-TO AND 
PRODUCTS? 



Popular Mechanics 

and Esquire magazines 

have joined forces to 

deliver just that in 

The Digital Handbook, 

a comprehensive 

electronics resource 

brought to you by 

Amazon.com and 

Amazon.com Rewards 

Visa® Card. Download 

it for FREE at: 

www.amazon.com/ 

digitalhandbook 





FUEL EFFICIENCY Whether you're driving a 
pickup, sports car or small sedan, bad fuel effi- 
ciency will cost you. We can help save you a few 
bucks at the pump each month without sacrific- 
ing performance— no matter what your wheels. 
Come to PM for mpg-boosting driving tips, car 
comparisons and reviews. 
popularmechanics.com/cars 




FUEL ALTERNATIVES Which have better per- 
formance: diesel- or gas-powered cars? Are 
natural-gas cars really making a comeback? All 
your alt-fuel questions answered here. 
popufarmechanics.com/cars/ 
alternative-fuel 

the best IN bikes Do you want to feel the free- 
dom of the road on a motorcycle, but don't know 
how to get started? PM has you covered, from 
top safety gear to the best beginner bikes. 
popularmechanics.com/cars/motorcycles 

For extra photos and video from our editors, 
follow Popular Mechanics on Twitter at 
SfPopMech and on Facebook at facebook 
. com/popularmech anics. 
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FOR YOUR LATEST PROJECT? 

Search over 1.6 million products at digikey.com 
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Residence 

Inn 



MASTER THE LONG TRIP.' 



RESIDENCEINN.COM 



MEET 

THE REST 

OF THE FAMILY. 




SERIES ZOOO GARDEN TRACTORS 




WIDE-AREA WALK-BEHIND MOWERS 




REAR-TIHE TILLERS 




Z-FORCE' S ZERO-TURN RIDERS 




UTILITY VEHICLES 



CubGad&C 

cubcadet.com/pm 




James B. Meigs 

Editor-in-Chief 

Executive Editor David Durbar 

Design Director Michael Lawton 

EDITORIAL 

Editor, Automotive Larry Webster 

Senior Editor, Automotive Mike Allen 

Senior Editor. Hume Roy Berendsohn 

Senior Editor, Science Jennifer Bogo 

Senior Editor. Technology Glenn Derene 

Senior Editor Joe Pappalardo 

Associate Editors Erin McCarthy, 

Seth Porges, Harry Sawyers 

Research Director David Cohen 

Assistant to the Editor-in-ChicfA\ lie Haake 

West const aditoc Ben Stewart 

Special Projects Editor Joe Bargma nn 

Contributing Editors: 

Davin Co bum, Andrew English, John Galvin, 

Jim Gorman, Chris Grundy, William Gurstelle, 

Carl Hoffman, John Pearley Huffman, Alex Hutchinson, 

Joel Johnson, Thomas D. Jones, Dan Koeppel, 

Jay Leno, Fred Mackerodt, TTie MythBusters 

{Jamie Hyneman, Adam Savage}, Joe Oldham, 

Glenn Harlan Reynolds, Rex Roy, Noah Shachtman, 

Erik Sofge, Kalee Thompson, Joseph Truini, 

James Vlahos, Logan Ward, Basem Wasef, 

Kevin A. Wilson, Barry Winfield, Jeff Wise 

Contributing Photographers S; Illustrators: 

Burcu Avsar, Levi Brown, Leandro Castelao, 

Zech DeSart, Dogo, Christopher Griffith, Chad Hunt, 

Scott Jones, Dennis Kleiman, Axel de Roy, Dan Saelinger, 

Gabriel Silveira, Art Streiber, Dan Winters 



Deputy Editor Jerry Beilinson 

Managing Editor Michael S. Cain 

ART 

Senior Art Director Peter Herbert 

Associate Art Directors Mike Ley, R. SCOtt Wells 
PHOTOGRAPHY 

Director of Photography AllySOn Torrisi 

Associate Photo Editor Michele Ervin 

PRODUCTION 

Assistant Managing Editor Natalie NeUSCh 

Senior Copy Editor Robin Tribble 

copy Editor Katherine Raymond 

Digital Assets EditorEd Manning 

IMAGING 

Digital Imaging Specialist Anthony Verducci 

P0PUIAEMECHAN1CS.COM 
Online Director Angela Diegel 

Online Editor Andrew Moseman 

Online Producer Cat\ Davis 

POPULAR MECHANICS INTERACTIVE 

Technical le ad Jeremy Berman 

Developers Alexander Karpodinis, Johnny Tablada 

producer Spencer Lloyd 

SPECIAL PROJECTS 

Researcher Alyson Sheppard 

Digital Edition Art Director John Walker 
INTERNS 
Stephen Rousseau 
Michael Seo 



EDITORIAL BOARD OF ADVISERS 

Bui! Aldrin (Apollo 11 astronaut), Shawn Carlson (Society for Amateur Scientists), 

David El Cole {Center for Automotive Research), Saul Griffith (Other Lab), Thomas D. Jones (NASA astronaut), 

Dr. Ken Kamler (surgeon), Gavin A. Schmidt (NASA Goddard Institute for Space Studies), 

Amy B.Smith (MIT), Daniel H. Wilson (roboticist), Wm. A. Wulf (National Academy of Engineering) 



Bill Congdon 

Publisher & Chief Revenue Officer 

Associate Publisher Jane Wladar General Manager Bruce A. Mitnick 

Executive Marketing Director Mike KreSch 



Online Advertising Director Matthias Wolf 

Marketing nirectorBarbara Serine 

Group Production Director Karen Otto 

Group Production Manager Jackie Beck 

Associate Production Manager Karen Nazario 



Creative Director Glen Fuenmayor 

Marketing Manager Chad Meany 
Associate Marketing Manager Carolyn Yanoff 
Online Marketing Coordinator David Thomson 
Advertising Coordinator John Keefe 

Vice President, Croup Consumer Marketing DirectorRlCk Day 



NEW YORK 

Bos! Coast Sales Manager Ray Rienecker 212/649-2376 
Account Manager Matthew Schwagerl 212/649-2902 

Account/Tablet Manager Cameron AlbergO 212/649-2901 
Sales Assistant Alexandra Ward 212/649-2898 

CHICAGO 

Manager Spencer J. Huffman 312/984-5191 

Account Manager Matt Avery 312/251-5355 

sales Assistant Yvonne Villareal 312/984-5196 

SPECIAL SECTION SALES 

Beth Boyle 914/461-3269 

DIRECT RESPONSE ADVERTISING 

Angela Hronopoulos 212/649-2930 



ADVERTISING SALES OFFICES 
LOS ANGELES 

West Coasi Manager Jim lacono 310/664-2921 

Sales Assistant Cari Nelson 31 0/664-2922 

DETROIT 

Manager Robert Reynolds 248/61 4-6120 

Sales Assistant Toni Starrs 248/614-601 1 

Hearst Magazines Sales, Inc. 

DALLAS 

Account Manager Patty Rudolph 972/533-8665 

PR 4.0 Media 



CLASSIFIED ADVERTISING REPRESENTATIVE 
Kathleen Gleason 388/473-0788; rax: 708/352-4094 
Klassmark, 52 W_ Burlington Ave, La Grange, IL 60525 



PUBLISHED BY THE HEARST CORPORATION 



Frank A. Bennack, Jr. 
Vice Chairman & Chief Executive Officer 

HEARST MAGAZINES DIVISION 



George R. Hearst, Jr. 

Chairman 



David Carey 

President 



Michael Clinton 

President. Marketing^ 
Publishing Director 

Gilbert C. Maurer 

Publishing Consultant 



John R Loughlin 

Executive Vice President 
& General Manager 

Mark R Miller 

Publishing Consultant 



Ellen Levine 

Editorial Director 



h<9b rpif, 



HOW TO REACH US 

E-Mail popularmechonics@jhcarst.com 

Mail Popular Mechanics, 300 W. 57th St., New York, NY 10019-5899. 

Rttt 646-280-1081. Include yourname, address and a daytime phone number. Letters may be published. 

TTrtmriptittni To subscribe, yisitsubscribe.popularmechanics.com. For customer service and change of 

address, log on to servicepopularmechanics.com, or write to Customer Service Department, 

Popular Mechanics, P.O. Box 6000, Harlan, IA 51593. Back Issues Write to Hearst Single Copy Sales, 

P.O. Box 6000, Harlan, I A 51593. Reprints E-mail PMreprints@neorst.com. 




Great Factory Financing Available 



(3Cob_Csdel 



& 






;^'^v' 



lV* 



is what makes this lawn tract 

like no othe 



Nf 




* 



I^^^Kl^H 




aai^BH 



■■OB 



MM 



■MB 



THE SERIES 1000 LAWN TRACTORS WITH AN ULTRA-TIGHT TURNING RADIUS. 

So many features set the Cub Cadet Series 1000 lawn tractor apart. Starting with incredible maneuverability right at your 
fingertips with an ultra-tight turning radius. Plus, an advanced cutting system that delivers remarkable results every time. 
And a fully-welded steel frame for ultimate durability. All of which, adds up to comfort, features and results that outclass 
the competition. Experience a Cub Cadet today to understand why it's a better choice. 
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Visit cubcadet.com/pm to find your nearest dealer and unbeatable factory financing, including 0%* 

STARTING PRICE OF $1,499** 
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* Not all buyer* qualify. Sm dsalftf or cchcAdst.tom for ds tails. 
** Product Price — Actual retail prices are sel by dealer and may vary. 
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Models subject to limited availability. Specifications subject to change) without notice. 
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PM 

reader Chris 
Hawken, of 
Flint, Texas, 
gets the 
long view 
of his job- 
operating an 
oil rig that 
drills 8000 
feet deep— 
with our 
March 2011 
issue close 
at hand. 



Odes to a Log Cabin 

Thanks so much for the great 
coverage of our efforts to 
rebuild Titeomb Cabin in 
your March story "Cutting 
Class." It was awesome to see 
our work get such recogni- 
tion. As much as I'd like to 
take all the credit myself, 
without the rest of the build- 
ing crew — Max Friedman, 
Kate Bowman, Jordan 
Nesmith, Kodiak Burke, 
Lucas Schulz and our many 
student volunteers — the proj- 
ect would never have been 
completed. Thanks again for 
a great story, 

GREGORY SOKOL THAYER SCHOOL 
OF ENGINEERING, HANOVER, N.H. 



Nuclear Reaction 

Your March story "Down in the Hole," 
about one of America's intercontinental 
ballistic missile facilities, brought back 
memories. From 1 977 to 1 98 1 , T was sta- 
tioned at the base you visited, Malm- 
strom, and worked on Minuteman mis- 
siles. My team members and I slept (or 
"roned") at the LCC India you wrote 
about. Reading the story, I felt like noth- 
ing had really changed in the 30 years 
since I served, Back then, knowing I was 
going to Montana was like getting a 
prison sentence, but now that I'm older, 
I look back on that time with fondness. 
I'm glad that I got a chance to see and 
work on our country's — as President 
Kennedy called it — ace in the hole. 
Thank you for the article. 

MIKE JOHNSON ENDICOTT, N.Y. 

While reading "Down in the Hole," T 
couldn't help thinking about the tax dol- 
lars our nation is wasting. Ever since the 
fall of the Soviet Union, I've hoped that 
U.S. leaders would reduce spending on 
protection from a nearly nonexistent 
threat. Hearing that the missiles' lives 
have been extended by 10 years brings a 
great sadness. Why support a defense 
we're very likely never to use? 

GORDON EDWARDS SEOUIM, WASH. 



What an in spiring story — not 
least of all because of the 
determination the students 
showed. It's also refreshing 
to know that a group of college kids could put down their BlackBerries long enough 
to get their hands dirty on such a worthy project. I, for one, am trying to reduce the 
amount of time I spend with my TV, computer and other digital devices, There's some- 
thing nice about how going low-tech once in a while slows down your life. One more 
thing about the story: I would have liked to see more of the how-to. I'm sure I'm not 
alone in having once dreamed of doing what those college kids did, and some dia- 
grams and step-by-step instructions would've been a great addition to an already excel- 
lent story — even just to keep my dream alive, 
ASIA YAVORSKYY HA VERSfRAW, N.Y. 



Get your 
photo in 

PopMech 



Want to be in PM? Send us a photo of yourself with the latest issue 
(plus your name, city and state, and a short note about why you love 
PM) to popularmechanics@ihearst.com and you could be. See some 
of our faves online at popularmechanics.com/readerphotos. 





Twitter nation, we 
salute you! Thanks 
to all of you who 
have tweeted 
recently about PM 
stories. A sampling: 

©iRivenCactus: 
Cool Garden Sheds 
by Pop Mechanics. I 
guess I'm a garden 
shed far. This was 
fun to look at. 

("Super Sheds, " by 
Amanda DeMatto, 
April 2011) 



©NanoSailD: Great 
comparison of solar 
sail vehicles in 
Popular Mechanics. 

('Solar Sails Fly 
From Science Fiction 
Into Reality," by 
Sarah Fecht, popular 
mechanics, com) 

@LittleMMI_Live: 
Get the latest Pop 
Mechanics ... There's 
an article on "How 
Your Gadgets Spy 
on You." Awesome!! 



('Surviving the 
Digital Swarm," 
by Glenn Derene 
and Seth Porges, 
Feb. 2011) 

©treesalldance; 
Both of my boys 
have magazine 
subscriptions. 
My 10-year-old 
car fanatic 
gets Pop 
Mechanics . . . 

Follow us: 
©PopMech 



WRITE TO US Include your full name, address and phone number, even if you correspond by e-mail, so we can verify your 
dentity, double-check the spelling of your name — you know, that sort of thing. Send e-mail to popularmechanics@hearst 
com. All letters are subject to editing for length, style and format. SUBSCRIBE Go to subscribe.popularmechanics.com. 



Muscle- Car Showdown 

Thank you for getti ng it right in your 
March article "Detroit vs the World." 
Having recently attended the Los 
Angeles Auto Show, I left with a com- 
pletely new outlook on our bailed-out 
home-team auto manufacturers. One 
of the more impressive cars at the 
show was the Dodge Challenger — 
the same version you compared to 
the BMWM3. The fearsome-looking 
Dodge had alongqueue of fans wait- 
ing to have their picture taken behind 
the wheel. Most were fairly young, 
not nostalgia-filled Boomers; kids 
were updating their Facebook pages 
on the spot, sharing their visceral 
Steve McQueen moments. On the 
other hand, the BMW display was a 
quiet place filled with silver ears 
barely discernible from the Mercedes 
"German taxis" parked on the same 
floor. What BMW has missed — and 
Dodge has nailed — are two impor- 
tant parameters of the muscle/per- 
formance market: looking cool and 
kicking butt. No matter how impres- 
sive, we don't want to be lectured 
about the nuances under the M3's 
hood. Sorry, but it looks no different 
from the relatively sedate BMW yup- 
pie-mobiles overpopulating Apple 
Store parking lots. We want a car that 
screams, "There is no doubt I will 
leave you in a cloud of smoke when 
this light turns green." So, kudos to 
Detroit and Dodge for getting their 
mojo back and letting us burn rub- 
ber into the electric-car age. 
BEN HORTON VENICE BEACH, CALIF. 

I have to disagree with the results of 
the BMW M3 and Dodge Challenger 
showdown. You say the Dodge would 
win for its curb appeal and tie for its 
interior? The BMW has a much more 
sophisticated interior: The materials 
blow away the Dodge's. And curb 
appeal? I prefer the sleek BMW over 
the boxy Dodge. I know good aesthet- 
ics when I see them! 

ADAM HARRISON STHONGSVILLE, OHIO 

editor's note: Your points are well 
taken, Adam. The BMW is a sweet 
Euro Tide. But check out the new 
Mustang Boss on page 46, and see 
how you think that one stacks up to 
the BMW! 

LARRY WEBSTER. AUTOMOTIVE EDITOR, 
POPULAR MECHANICS 
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Make your tires and trim love you. 

Treat them to Mothers® Back-to-Black? 

It provides a high-gloss, long-lasting, 

protective barrier to keep your tires and 

rubber trim looking blacker, longer, 




Polishes* Waxes«Cleaners 



mothers.com • datulgiuda.com 
waxfonun.com 




Boldly goes 
where no man 
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New ifiobof Scooba® 230, 

the floor-washing robot, cleans 

awkward spaces and difficult places. 



i Robot 

www. irobot. com/popmech 



£ £0TJ tftotwr Corporation. AH fhghts Reserved iRohot and Scooba are mastered trademarks of iRobot Corporation. 
Evolve ar-d 'It's time ioSnt the robots da fhe work for you" are trademarks of iRobot Corporation. 










NEWS + TRENDS + BREAKTHROUGHS 



TechWatch 



FUTURE OF AVIATION 



Researchers with 
AeroVironment have 
finished a five-year 
Defense Department 
program to create a 
tiny, unmanned aerial 
surveillance vehicle that moves by 
flapping its wings like a humming- 
bird. ""The idea was not to create a 
robotic hummingbird/' says Matt 
Keennon, AeroViranment's project 
manager. "We wanted to make 
something that emulated the bird's 
flight dynamics." The main challenge 
was to enable the prototype to move 
like its biological namesake, zipping 
in any direction with precision and 
hovering by changing only the speed 
and angle of its wings. During test 
flights, the remote-controlled aircraft 
buzzed in and out of the doorway of 



J 



NA NO HUMMINGBIRD Weight (including pay load): 19 grams 
Wingspan: 6.5 inches Test speed range: to 1 1 mprt 



AeroVironment 

engineers say they 
need to make a 
number of 
improve merits to the 
tiny aircraft before 
they can become 
effective indoor fliers: 



© Stronger batteries 
to provide longer 
flights while 
transmitting video; 
Enhanced 
flight-stabilization 
systems that steady 
the craft as they meet 



air turbulence around 

the buildings they 
access; 
© Collision- 
avoidance software 
to automatically 
dodge obstacles the 
controller can't see. 



a building, beaming video. The company 
calls the Nano Hummingbird the first 
flapping aircraft capable of both 
hovering and forward flight that carries 
its own energy source. "This is a new 
form of man-made flight," Keennon 
says. AeroVironment painted its 
prototype with the bird's natural colors, 
highlighting possible covert uses of 
such tiny aircraft. - joe pappalardo 





THE SMARTEST 
GLASSES 
IN THE ROOM 
-> Anew 
liquid-crystal 
technology is 
redefining the 
term bifocal. A 
tap on the side of 
the frame of 
emPower 
glasses, 
developed by 



Virginia-based 
PixelOptics, 
turns the 
bottom of the 
plastic lenses 
into reading 
glasses by 
aligning liquid 
crystals to bend 
or refract light at 
angles that 
change the 
prescription. The 
wearer can 
trigger the same 
effect by tilting 
his head down. 
The company 
expects to sell 
the $1200 
glasses this year. 



BRIDGING 
BROKEN 
SPINAL CORDS 

-> When a spinal 
cord is severed, 
signals from the 
brain are cut off 
from muscles 
below the area of 
injury, but the 
neural pathways 
that carry and 
interpret those 






signals remain 
intact. Now, 
researchers have 
shown in studies 
of rats that a jolt 
of electricity can 
activate those 
neural circuits and 
instruct the body 
to walk. 

Neuroscientists 
at UCLA recently 
created an 
"electronic spinal 
bridge" that 
connected the 
two ends of a 
rat's severed 
spinal cord. When 
the rodent moved 
both of its front 



limbs in a walking 
motion, the action 
triggered a charge 
to the spinal cord, 
enabling the 
paraplegic 
animal's hind 
limbs to move 
without 

instruction from 
the brain. The 
researchers will 
try to tap latent 
motor patterns 
in damaged 
human spines, 
but they concede 
that adapting the 
system to bipeds 
will be difficult. 

- ALEX HUTCHINSON 





New 

technology 
offers hope 
to thirsty 
fliers. 

A scanner that 
screens the 

liquid inside 

almost any 
container may 
be adapted for 
use at airports, 
if a study 
funded by the 
Department of 
Homeland 
Security pans 
out. Matthew 
Augustine of 
the University 
of California, 
Davis, invented 
the machine, 
which can 
identify liquids 
by the telltale 
way their 
molecules 
rotate when 
exposed to 
magnetic 
waves. 
Augustine 
says he 
hopes to see 
such a scanner 
ready for the 
Transportation 
Security 
Administration 
within two 
years. 

- SARAH FECHT 
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ANCIENT WISDOM 

ToeS Of the Pharaohs Who invented the world's first prosthetic limb? 
New experiments indicate that the accolade should be given to ancient Egyptians, who 
created functional fake toes. To be considered a true prosthesis rather than a cosmetic 
device, a replacement part must be lifelike, effective and tough enough for daily use. 
University of Manchester researcher Jacky Finch examined two museum relics from 
ancient Egypt that date to before 600 B.C., predating Roman fake legs by several 
hundred years. She tested replicas on sandal-wearing volunteers who had lost their big 
toes. The volunteers could walk using either replacement, but they found one of the 
models, which featured a hinge, to be more comfortable. The big toe, or hallux, carries 
40 percent of the body's weight, making it vital to human gait. — joepappmardo 

This wood and leather toe, on display at the Egyptian Museum in Cairo, has a hinge that enabled users to walk comfortably. 





CALAMITY'S LEGACY 



New 

Tomb for 

an Old 

Disaster 



1. Build the Frame 



2. Clear the Path 



3. Slide the Lid 



A superstructure covered 
with a series of high-strength 
steel panels will be 
constructed adjacent to the 
existing sarcophagus. 



Workers will disassemble 
Reactor No. 4's signature 
ventilation chimney to 
accommodate the new 
345-foot-tall shield. 



The 20,000-ton shell, the 
largest moveable structure 
in the worid, will slide over 
the old sarcophagus along 
railroad tracks. 



earthquakes in AMERICA: Can scientists see them coming? See page 53. 



-> Containing a runaway nuclear 

reactor is a marathon, not a sprint. As 
the world watches Japan struggle to 
control the reactors at two earthquake- 
and tsunami-damaged nuclear power 
plants, engineers in the Ukraine are 
still dealing with the aftermath of the 
Chernobyl catastrophe. 

Chernobyl's Reactor No. 4 exploded 
on April 26, 1986, spewing radiation 
across Europe. The shell that Soviet 
workers hastily erected to enclose the 
reactor has since cracked, releasing 
traces of radiation, and an interna- 
tional effort to build and place a new 
containment structure may soon begin 
construction. The $2 billion-plus shield 
will include systems that remove heat 
from the damaged reactor and sensors 
that measure the new structure's 
integrity. It will also house four 
remotely operated cranes that will be 
used to dismantle parts of the facility. 
The design is finished, but the project 
remains underfunded. European Union 
nations so far have promised to cover 
half the cost; Russia, which controlled 
the Ukraine as part of the Soviet Union 
at the time of the disaster, has pledged 
just 1 percent. 

As of press time, it's too early to 
tell whether the runaway Japanese 
reactors will breach safety barriers, 
but a thick shield (not included in 
Chernobyl's design) and the use of 
water to moderate the nuclear 
reaction (instead of Chernobyl's highly 
combustible graphite) have already 
prevented the cataclysmic dispersal of 
radioactive material, —jp. 
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Energizer is partnering with the National Park Foundation to help keep the great 
outdoors great. Collect three codes from marked packs of Energizer products to receive a 
$10 prepaid MasterCard, $1 in your PayPal account or a $1 donation on your behalf. 
Powering the Present, Preserving the Future with the National Park Foundation. 



now that's positivenergy 



Find us on 

Facebook 



nowthatspositivenergy.com 



©2011 Energize? Energizer. Energizer 6 unny design , cand and label graphics, and other marks are trademarks ot 

Energizer. MasterCard/Uriiuersity Bank: This card is issued by University Bank, pursuant to a license by MasterCard Internationa] 
Incorporated. MasterCardand trie MasterCard Brand Maris are registered trademarks of MasterCard International incorporated. 
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GETTHELOWDOWN. 
AND THE DOWNLOAD. 

MY.P0PULARMECHANICS.COM 

The Popular Mechanics you 

turn to can now be "turned on" 

24/7, anywhere you choose. 

Enhanced & interactive. 

On your laptop, Android, 

NOOK, iPhone or iPad. 

My.PopularMechanics.com 

is your entree to Hearst 

Magazines' 14 iconic brands 

and 60+ apps that deliver 

"me time" — anytime. 






TECH WATCH 



PINPOINT LANDINGS 



XT 



Rockets: Not 
lust for Takeoff 
Anymore 



♦ In order to land on a 

planet, moon or asteroid 
with very little atmosphere, 
spacecraft typically fire 
retrorockets to slow their 

descent Craft designed to 





Asteroids 
Setting down on most 
ally 
like 

docking. Trie lack of 
gravity means anything on 
the surface will tend to 
float away, so instead of 
rockets, the craft would 
deploy a grapple to 
remain in place. 



return to Earth, however, 
have either been space 
planes that require long 
runways or capsules with 
parachutes that can drift 
for miles, Entrepreneurs 
are now building thrusters 
for NASA and private 
space firms that are 
adaptable enough to lower 
spacecraft to Earth. Such 
a rocket has to delicately 
adjust its angle of thrust 
to steer, but must also fire 
at high thrust in the 
moments before 
touchdown to keep the 
craft from crashing. 
Texas-based Armadillo 
Aerospace is adapting a 
rocket engine it developed 
for a moon-lander 
technology competition to 
operate in Earth's thick 
atmosphere and s trong 
gravity. NASA will soon 
test Armadillo's lander, 
and the tourism firm 
Space Adventures has 
negotiated exclusive rights 
to use a similar design to 
set customers down on 
launchpads from 
suborbital space. 

— MICHAEL BELFIORE 



Mars 

The Martian 
atmosphere is thin, so a 
combination of 
retrorockets and 
parachutes has been 
effective NASA 
delivered two rovers to 
Mars by packing them in 
inflatable cushions that 
bounced to a halt. 

Venus 

Venus has a very thick 
atmosphere, making 
parachutes a logical 
choice. The hour-long 
parachute descent 
seems straightforward, 
but the material must 
be tough enough to 
withstand sulfuric acid 
clouds and high winds. 




"I love my new hardwood floors! I only wish we would 
have put the hardwood in when we built the house 
10 years ago. It's amazing how much better and 
brighter our house looks." 

Actual Customer, Clayton, DE 





PREFINISHED HARDWOOD FLOORING 



Prefintshed American Walnut * 50 Year Warranty 



Mill-Direct LOW prices on 

first quality, full warranty floors 

For a FREE catalog or store near you, 

call 1-800-HARDWOOD or visit lumberliquidators.com 
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21ST-CENTURY 
MEDICINE 






Nerves of 
Neon 

-> One of the 
dangers in any 
operation is that 
the surgeon 
might nick a 
hidden nerve, 
leaving a patient^ 
in pain or even 
paralyzed. 
Scientists at the 1 
University of 
California, San 
Diego, have 
developed a way 
to make nerves 
glow so that 
surgeons can 
easily avoid 
them. The 
technique links a 
fluorescent 
peptide to a short 
chain of amino 
acids that 
attaches to 
nerves. The 
fluorescently 
labeled chain of 
amino acids is 
then injected 
into the patient's 
bloodstream. 
Initial tests on 
isolated human 
tissue proved the 
technique works, 
but further 
research will be 
required before 
the FDA allows 
clinical trials. 
Researchers say 
similar methods 
can make specific 
tumor cells light 
up with different 
colors, helping a 
surgeon deter- 
mine which 
tissues to 



remove. 



A.H. 



<& 



fifflTTTt 



MODERN CONSTRUCTION 



Meet the Smashbot 



"- . 



■» Renovating large structures requires the delicate 

demolition of interior concrete walls and stairs. Now a 
new wave of robots adds speed and safety to such 
worksites. Stanley's F16 demolition robot, unveiled 
this year, can roll into tighter spaces than any of its 
predecessors and use an array of tools to wreak 
careful havoc on rebar and concrete. Just don't expect 
to see this tiny tank in home garages any time 
soon— prices start at {135,000. - harry sawyers 



Armed and 
Ready 

Workers fit the 
robot's arm with 
attachments such 
as pavement- 
cracking impact 
chisels, rebar 
shears, hydraulic 
hand tools or 
1500-ft-lb drop 
hammers that can 
smash 1000 
square feet of 
8-inch reinforced 
concrete slab per 
hour. The Cracker, 
above, extracts 
busted concrete. 



2 

Extended 

Reach 

Hydraulic 
cylinders enable 
the arm to reach 
16.4 feet and 
rotate 360 
degrees- 
unprecedented 
mobility for this 
type of tool. The 
arm articulates to 
conduct down- 
ward strikes or to 
reach overhead 
targets. Try doing 
that with a hand- 
operated 
jackhammer. 



Getting Into 
the Job 

The upper turret 
and boom can be 
removed so the 
machine can enter 
confined spaces. 
This feature, 
unique to the 
F16, enables the 
robot to do 
demolition work 
that would 
previously have 
required hydraulic 
pavement 
breakers, hand 
tools and sweat. 



Well-Balanced 
Machine 

Tank-like treads 
roll the 3417- 
pound carrier to 
the job. Four 
stabilizing 
outrigger legs 
raise the machine 
to a balanced 
operating 
position. A low 
center of gravity 
helps the 
relatively compact 
robot use tools 
formerly reserved 
for heavier 
machinery. 



S 

Clean 

Operator 

An electric 25-hp 
motor allows the 
F16 to work 
indoors without 
filling the space 
with fumes. The 
operator uses a 
remote control to 
keep a safe 
distance. Happily 
missing from the 
day's work: a face 
full of concrete 
dust and hours of 
bone-shaking 
vibrations. 
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EVEN MORE FUN WHEN 
IU KNOW WHERE THE FISH ARE. 

Find out where to fish, when to Fish and how to play a Fish all the way into your boat. 
Learn, plan and equip For a memorable day on the water. 
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How Can I Make My Paint took 



EASY/I) Make von paint as 
smooth as glass with Meguiar's ' 

Smooth Surface" Clay Kit, then 
Z) Remove scratches, swirls 
& oxidation with Meguiar's' 
Ultimate Compound. Both are 
safe, easy to use, 8 allow the 
wax to clearly reflect light for 
a wet look that will get your 
car noticed! 



ULTIMATE 



Compound 



■ 

■ • 



Join the Meguiar's® 

TextProgram 

To receive a free sample of Ultimate Compound, 
Simply text HIT J to 44567. 

M«sag* £ da!a raies fray app c V- HtJ't' STOP [d cancel of HEIP fw help, f at let ms 
and (OWtilBttt visil w* w rreg u«rs,conVl*fjrfl. Allow 6 b 3 weeh s for de li 1 . er *, 
lvarn{ieofflwuiel»ld, wiiDesutipta last. JA only. 



TECH WATCH 



MEANWHILE, IN OUTER SPACE 




Return Ticket 
to a Comet 



We're back! In February, NASA's Stardust probe flew past 
Tempel 1, marking the first time a spacecraft has visited the 
same comet more than once, The probe captured 72 
high-resolution images of the comet's surface, providing 
scientists with details on how it has changed since NASA's 
first visit in 2005. During the recent rendezvous, Donald 
Brownlee, co- investigator of the Stardust-NExT mission (and a 
2006 PM Breakthrough Award winner for the probe's first 
mission to comet Wild 2), also collected data on the cloud of 
debris streaming from the comet. "Comets lose tons of gas, 
rocks and dust into space each time they go around the sun," 
Brownlee says. Stardust used a dust monitor and two 
acoustic sensors to record 5000 tiny dust impacts to the craft 
injust 11 minutes. Brownlee estimates that twice as many 
imparts occurred outside the craft's monitored areas. The 
data supports what the new surface images revealed: 
Tempel 1 is more fragile than researchers had expected. 
"Instead of emitting individual little dust particles, comets 
emit chunks of porous, weakly held-together materials that 
just come apart and pulverize," Brownlee says. - allie haake 



LOOKING FOR 
LIFE IN ALL 
THE RIGHT 
PLACES 



MASA scientists 
have announced 
that the Kepler 
space telescope 
found 68 possible 
Earth-size 
planets— the right 
size to produce 



gravity that keeps 
water and gases 
adhered to a 
planet's surface— in 
a n a now segment 
of our Milky Way. Of 
these, five appear to 
be in their star's 



"habitable zone," 
where the planets' 
temperatures are 
neither too hot to 
maintain surface 
water nor cold 
enough to freeze 
water entirely. 



Win over even your toughest critic 




V 



* • 






*!«■ .. 



1 






»• 



mum 









••JV 



m 



3^S 





^ 


■1 fihg*^ 

s 


news 






* 



*» 



y 





■ 


ULTIMATE 




Liquid Wax , 





People Who Love Cars Love Meguiar's™ 



We all want a wax that is easv to apply and remove, doesn't leave white residue and also 
leaves amazingly, deep reflections. Sound impossible? How about you can use it in full sun, 
too? That's what we challenged ourselves with tor Ultimate Wax, simply our best wax. 
See what your toughest critic thinks. 



pA STE 
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For free personal car care advice, go to Meguiars.com or call 800 347-5700 Hon-Sat, 8:00 am to 6:00pm 



It's Rich! It's Red! 



It's Non-Menthol! 



Nev "Port 





Pleasure tastes great in L^Ml 
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Newport, Pleasure, spinnaker design ar 
TM Lorillard Licensing Company LLC Reg, 



SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 





-» Sometimes less really is more. A few things 
come to mind: haiku, golf scores and, not least of 
all, laptops, where extra ounces and inches are 
the enemy of portability and aesthetic perfec- 
tion. At a m ere 2.9 pounds and 0.6 inches thick, 
the 13-inch £ ifTvvim 

is even svelter than Apple's previously thinnest- 
in-class MacBook Air. And this is no under- 
powered netbook. It has an Intel Core i5 
processor, 4 GB of RAM and a 128 GB solid-state 
drive. The duralumin alloy (a material typically 
found in aircraft) shell should be able to take its 
sha re of di ngs, too. — seth porges 
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UPGRADE 




Moveable Monitor 

<" There are reasons keyboards sit on desks instead of 
being bolted to walls— for one, holding your hands upright 
for long stretches can be painful. But until now, using a 
touchscreen all-in-one PC required users to poke an 
upright surface (we've taken to calling this arm position 
"me Frankenstein). Thankfully, the HP TouchSmart 610 All- 
in-One PC ($900) obviates this ergonomic atrocity. Like a 
poolside lounge chair, the screen slides down by as much 
as 60 degrees, allowing users to type and tap in comfort 
It's a monstrous improvement. 







Loser's Helper 

1" Even the most 
fastidious guy can still 
lose track of his keys or 
phone. Thank goodness 
for the Cobra PhoneTag 
($60), a key chain that 
uses a Bluetooth link 
with your smartphone to 
cause the devices to 
chirp like a homing 
beacon if one drifts too 
far from the other. View 
it as a virtual buddy 
system: Your phone can 
help you find your lost 
keys, and your keys can 
help you find your lost 
phone. 
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AND SMELL THE KILOWATTS. 



-.<-am thw conr to i raoisi mow Everyone admires a beautiful piece of engineering, especially one that works 

harmoniously with nature. Take the Lennox Home Comfort System, now equipped with 
SunSource"* technology. It's the first home comfort system on the market that uses 
solar power to reduce your carbon footprint and your energy costs while creating 
an environment of absolute comfort. You have to admire the beauty in that. To learn 
more about this or any of the home comfort breakthroughs 
we offer, call 1-800-9-LENNOX or visit lennox.com. 

Get the free mobile app for your phone 
http://qtltaq.mobi 
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©2011 Lennox industries Inc. Lennox dealers include independently owned and op 
May be available with ihe installation of qualifying high -efficiency products, To find out more about ta* 



UPGRADE 




Shooting Range 

^ The optical zoom on most consumer 
cameras tops out at lOx or 12x— not exactly 
nearsighted, but definitely not enough for 
quality long shots. The lens on the 
12-megapixel Nikon Cooipix P500 ($400) 
makes most cameras seem like Mr 
Magoo— its 36x optical zoom can move 
from a panoramic wide angle all the way in 
to a paparazzo-grade telephoto close-up. 
Unlike a full-fledged digital SLR, the P500 
won't let you swap in a specialty lens. But 
with this kind of range, it's hard to imagine 
you'd ever need to. 




Heat Alert 

' Throwing a party 
can mean spending 
too long standing 
guard over the 
grill— and keeping 
the meat from 
burning— rather than 
enjoying time with 
your pals. The iGrill 
Thermometer 
($100) frees you 
from the cooker by 
beaming the food's 
temperature to an 
iPhone, iPadoriPod 
Touch, via a free app, 
up to 200 feet away. 
If you don't have an 
Apple device handy, 
no worries: An 
embedded digital 
display tracks the 
heat, and beeps 
when the target 
temperature is 
reached. 




Let Them Eat Wake 





he most impressive thing about the three-person Yamaha 2011 VXR WaveRunner 
(starts at $11,200) isn t that it's one of the fastest PWCs on the market, easily reaching 
speeds of about 68 mph, or that its 1812-cc, four-cylinder four-stroke engine is the largest 
displacement powerhouse in the industry. No, what makes us fawn over this machine is 
that, despite its performance, it still weighs less than any seated PWC on the market, and 
costs thousands less than comparably powered wake-makers. 
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Very high triglycerides is a 
medical term for something serious: 

TOO MUCH FAT 
IN YOUR BLOOD. 

Ask your doctor about the FDA-approved 
medication made from omega-3 fish oil: LOVAZA 

If you hove high cholesterol, diabetes or are overweight you may also have very high triglycerides 
(^500 mg/dL), which is a serious medical condition. LOVAZA, along with diet, has been clinically 
proven to lower very high triglycerides in adult patients. Individual results moy vary. LOVAZA has not 
been shown to prevent heart attacks or strokes. It's purified. It's concentrated. And you can't get it at 
o health food store. Ask your doctor about LOVAZA— Hie prescription that starts in the sea. 

LOVAZA is used along with a low-fat and low-cholesterol diet to lower very high triglycerides (fats) in your 
blood. Before taking LOVAZA, talk to your healthcare provider about how you can lower high blood fats by: 
losing weight if you are overweight, increasing physical exercise, lowering alcohol use, treating diseases 
such as diabetes and lew thyroid (hypothyroidism), adjusting the dose or changing other medicines that 
raise triglyceride levels such as certain blood pressure medicines and estrogens. 

Important Safety Information for LOVAZA 

LOVAZA, along with diet, helps to lower very high triglycerides (s500 mg/dL) in adult patients. 
Tell your doctor if you are allergic to fish or shellfish as LOVAZA may not be right for you. Talk to 
your doctor about any medical conditions you have and any medications you are taking, especially 
those that may increose your risk of bleeding. In some patients, LDL (bad) cholesterol may increase. 
Your healthcare provider should do blood tests before and during treatment with LOVAZA to check your 
cholesterol and triglyceride levels. If you have liver disease, you may require additional monitoring. 
Possible side effects include burping, infection, flu-like symptoms, upset stomach and change in 
sense of taste. How supplied: 1-gram capsule 

Please see important Patient Information on the next page. 

Kou ore encouraged to report negoti ve side effects of prescription drugs to itie FDA, Visit www.fdo.gov/medwotch, 
ordl 1-80D-FDMG88. 

For more information, 
visit LOVAZA.com or call 1-877-LOVAZA1 
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PATIENT INFOflHATIOH ES~=5 

LOVAZA* (li-m-ia) LO VA Z A 

(omega-3 acid ethyl 
esters) Capsules 



lapluii itk|l inns 



Read the Patient Information that comes 
with LOVAZA before you start taking it, 
and each time you get a refill. There 
may be new information. This leaflet 
summarizes the most important 
information about LOVAZA and does not 
take the place of talking with your doctor 
about your condition or treatment. 



What is LOVAZA? 
LOVAZA Is a prescription medicine, 
called a lipid-regulating medicine, for 
adults, LOVAZA is made of omega-3 fatty 
acids from oils of fish, such as saimort 
and mackerel. Omega-3 fatty acids are 
substances that your body needs but 
cannot produce itself. 

LOVAZA is used along with a low-fat and 
low-cholesterol diet to lower very high 
triglycerides (fats) in your blood. Before 
taking LOVAZA, talk to your healthcare 
provider about how you can lower high 
blood fats by: 

• losing weight, if you are overweight 

• increasing physical exercise 

• lowering alcohol use 

• treating diseases such as diabetes aid 
low thyroid (hypothyroidism) 

• adjusting the dose or changing 



other medicines that raise triglyceride 
levels such as certain blood pressure 
medicines and estrogens 

Treatment with LOVAZA has not been 
shown to prevent heart attacks or 
strokes, 

LOVAZA has not been studied in 
children under the age of 1 8 years. 

Who should NOT take LOVAZA? 
Do not take LOVAZA if you: 

• are allergic to LOVAZA or any of its 
ingredients. 

What should I tell my doctor before 
taking LOVAZA? 
Tell your doctor about all of your 
medical conditions, including if you: 

• drink more than 2 glasses Qf alcohol 
daily. 

• have diabetes. 

• have a thyroid problem called 
hypothyroidism. 

• have a liver problem. 

• have a pancreas problem. 

• are allergic to fish andfor shellfish. 
LOVAZA may not be right for you, 

• are pregnant, or planning to become 
pregnant, It is not known if LOVAZA 
can harm your unborn baby. 

• are breastfeeding. It is not known if 
LOVAZA passes into your milk and if it 
can harm your baby. 



Tell your doctor about all the medicines 
you take, including prescription and 
non-prescription medicine, vitamins, 
and herbal supplements. LOVAZA and 
certain other medicines can interact. 
Especially tell your doctor if you take 
medicines that affect clotting such 
as anticoagulants or blood thinners. 
Examples of these medicines include 
aspirin, nonsteroidal anti -inflammatory 
agents (NSAIDS), warfarin, coumarin, 
andclopidogrelfPLAviX*). 

How should I take LOVAZA? 

• Take LOVAZA exactly as prescribed. Do 
not change your dose or stop LOVAZA 
without talking toyoui doctot 

• Your doctor stiould start you on a 
low- fat and low-cholesterol diet betore 
giving you LOVAZA. Stay on ttiis low-fat 
and low-choiesterol diet while taking 
LOVAZA. 

• Your doctor stiould do blood tests to 
check your triglyceride and cholesterol 
levels during treatment with LOVAZA. 

• If you have liver disease, your doctor 
stiould do blood tests to check your 
liver function during treatment with 
LOVAZA. 

What are the possible side 
effects of LOVAZA? 

The most common side effects with 
LOVAZA are burping, infection, flu 



symptoms, upset stomach, and a change 
in your sense of taste, 

LOVAZA may affect certain blood tests. 

ft may change; 

« one of the tests to check liver 

function (ALT) 
• one of the tests to measure 

cholesterol levels (LQL-Q 

Talk to your doctor if you nave side effects 
that bother you or that will not go away, 

These are not all the side effects with 
LOVAZA. For more information, ask your 
doctor or pharmacist. 

What are the ingredients in LOVAZA? 

Active Ingredient: 
Omega-3 -acid ethyl esters 
Inactive Ingredients: Gelatin, 
glycerol, purified water, 
alpha- tocopherol (in soybean oil) 

LOVAZA is a registered trademark of the 
GlaxoSmithKline group of companies. 
PLAVIX is a registered trademark 
of Sanofl-Synihelabo. 

Distributed by: 



(g? 



GlaxoSmithKline 

GlaxcSmthKiine 

Research Triangle Park, NC 27709 



©2010 GlaxoSmithKline, 
All rights reserved. 



Automotive Accessories 



Ford Focus 



Chrysler Town & Country 





Side Window 
Deflectors 

for Virtually 
Any Car. 
Pickup, SUV 
or Minivan! No 
Exterior Tape 
Needed. 
Also Available 
in Dark Tint. 
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FloorUner™ is made from a 
Sturdy High-Density Tri-Extruded 
Material, and is Digitally Measured 
to Perfectly Fit Your Vehicle! 
Available for Popular Cars, Trucks, 
SUVs and Minivans in Black, 
Tan or Gray. 



All-Weather Floor Mats for Virtually Any 

Car, Pickup, SUV or Minivan! Available in 
Black, Tan or Gray. 






a u TO M 1) , i v i 
PRODUCTS LIMITED 



Ford Edge 



Cargo-Trunk Liner is Computer Designed Protection 
for Cars. SUVs and Minivans. 



Specialists in Original Equipment and 
Aftermarket Automotive Accessories 

Order by Phone or Internet 

800-441-6287 
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PROMOTION 



COMING SOON 



The May PopMech App 




Each month, the Popular Mechanics team takes every word and picture 
of the print issue, optimizes it for the iPad and adds interactive 
functionality to enhance the individual stories. The result? PopMech: 
a must-download app! This month you'll enjoy "15 Ways the 
Indianapolis 500 Changed the Way You Drive," our "Early Adopter's 
Guide to Space Travel" and "DIY Underground." 



PREMIUM 
CONTENT 
INCLUDES 

VIDEO & ANIMATIONS 
THAT BRING 
CONTENT TO LIFE 

• 

CONSTANTLY 

UPDATED 

NEWSFEED 

• 

ROTATING 3D 
VIEWS 

• 

BOOKMARKING 
AND SHARING TOOLS 

AND MUCH 
MORE! 



OFFICIAL 
MAY APP 
SPONSORS 
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UPGRADE 



The Tablet Wars 




year ago, the iPad was considered novel and even a bit 
risky. After all, nobody really knew if tablets would fly off 
shelves— or wind up in a warehouse next to a stash of 
unsold Jar Jar Binks dolls. Well, millions of units and 
many, many millions of app downloads later, the iPad has 
become a cultural icon and a carry-everywhere compan- 
ion for countless businessmen, gamers, book lovers and 
just about everybody. Of course, other companies want 
in on the action, which is why a flood of competing 
tablets are hitting the market. Always game for a right, 
Apple released the iPad 2 in March. Thinner, faster and 
equipped with two cameras, here's how it stacks up 
against the competition, by seth porges 





Motorola Xoom 

($600-$800) 
* 

Android 3.0 



1-GHz dual-core 
Tegra 2/1 GB 



800 pixels 




16:10 aspect ratio 

1.6 pounds, 
0.5 in. thick 



32 GB 



Wi-Fi, optional 3G, 
with free upgrade 
to 4G LTE {Verizon} 



© 



Samsung 
Galaxy Tab 

($250-$ 500) 
* 



Android 2.2 (but 

should upgrade to 

3.0 soon) 



1-GHz Cortex 
A8/512 MB 



600 pixels 



2 megapixels/ 
5 megapixels, 
720p video 

The Xoom is the 
premier Android 
tablet, filled with 
features Apple left 
out of the first 
iPad. ButtheiPad 
2's feature set 
could make the 
Xoom a tough sell 
for all but the most 
ardent Android 
devotees. And its 
price— more than 
most iPad 2 
configurations— 
doesn't help. 



16:9 aspect ratio 



0.84 pounds, 
0.47 in. thick 



16-32 GB 

Wi-Fi, optional 3G 

(AT&T, Verizon, Sprint 

orT-Mobile),4GLTE 

version coming soon 



1.3 megapixels/ 
3.2 megapixels, 
720 p video 



When it first came 
out, in 2010, the 
Galaxy Tab was the 
iPad's only true 
competitor Some 
consumers 
preferred the Tab's 
coat- pocket-size 
screen. Still, this is 
no budget 
alternative — its 
price ($500 if you 
don't sign a data 
contract) is the 
same as the 
cheapest iPad 2. 



BlackBerry 
PlayBook 

(price not set) 
4 



HP TouchPad 

(price not set) 
i 




0.9 pounds, 
0.4 in. thick 



Not yet announced 
at press time 



Wi-Fi, optional 4G 
WiMAX (Sprint) 



® 



3 megapixels/ 
5 megapixels, 
lOSOp video 

In some ways, the 
PlayBook is more 
of a BlackBerry 
companion than a 
standalone tablet, 
given its ability to 
sync up with the 
iconic smartphone 
and mirror its data 
on a larger screen. 
And like the 
business-oriented 
phones, the 
PlayBook comes 
up short in the fun 
department. 



1.6 pounds, 
0.54 in. thick 



16-32 GB 

Wi-Fi, optional 

3G/4G (no carriers 

announced at 

press time) 



1.3 megapixels/ 
no rear camera 



Last year, HP 
shelled out $1.2 
billion for the 
flailing Palm for 
a reason— its 
webOS operating 
system has a lot 
to love. The 
TouchPad is the 
first tablet to use 
the platform, but it 
isn't scheduled to 
launch until 
summer. And by 
then, it may be too 
little, too late. 
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Love at 
first shine. 




The Official Shine 
of Cat-assists'.' 

America's #1 tire 
dressing outshines all of , 
the competition. Be still 
my Carcissist'" heart. 

Find out for yourself at 
Facebook.com/BlackMagicShine 

©2011 ITW Global Brands. All Tights reserved 






UPGRADE 



-» ANALYSIS 



The Rise of the 
Wallet Phon 



BY GLENN DERENE 




Could 2011 be the year we finally use our phones to pay for 

groceries? Maybe, thanks to near-field communication (or NFQ, which uses 
short-range wireless signals to turn gadgets into digital wallets that can make 
payments with a simple swipe. 

Such "contactless" payment systems aren't a new idea. NFC is a variation on 
radio-frequency-identification technology, and RFID-embedded credit cards have 
been available for years. Contactless credit cards got a tepid reception from 
consumers, so why the momentum around NFC? First: NFC is finally being built 
into mainstream gadgets such as Google's Nexus S smartphone and is widely 
expected to be a feature in Apple's next iPhone. Second: Major financial 
institutions are now pushing the tech as an alternative to traditional credit cards. 

And the possibilities for NFC go far beyond quicker checkouts. With NFC, a 
single phone can switch between multiple credit card accounts, according to 
Jonathan Main, technical committee chair of the NFC Forum, a nonprofit formed 
in 2004 to support the technology. Location-aware smartphones could even 
deliver coupons for automatic redemption when NFC is used to pay. 

But the big, unanswered question is security. RFID is hackable, and there's 
nothing inherent in NFC that makes it more secure. That means it's up to app 
developers and device-makers to build in encryption that protects consumers. 
After all, with NFC, a stolen phone could give criminals access to your personal 
life—and your bank account. 



The PlayStation Phone 

4- Call it the i Phone effect, but it's becoming 
harder and harder for us to justify lugging a 
dedicated portable gaming device. Too bad for 
Sony, which offers powerful game systems to go, 
but none that also works as a phone. Well, until 
now. The Sony Ericsson Xperia Play (price not 
set) is the unholy hybrid of a PSPand a phone. It 
runs Android, has a 1-GHz processor and, unlike 
most phones— which hinder gaming functionality 
with their reliance on a touchscreen— features a 
slide-out control pad. Of course, with thousands 
of cheap-and-easy games already available for 
the iPhone and i Pod Touch, the question remains: 
Is this too little, too late? 



ILLUSTRATION BY KRISHNA COLLANTES 




Black Magic: The Official Shine of Carcissists.' 

We are Carcissists™ That means we love shine. Deep, rich, glaring, juicy, eye-popping, 
neck-spinning, l-think-I'm-in-love kind of shine. And we're not alone. There are millions of us 
out there in the driveway on any given Saturday bringing out the showroom shine in our cars, 
trucks, vans and bikes. Inside. Outside. From rims to roof, Black Magic" has a product to bring out 
the Carcissist™ in anyone. Come with us. Because when our cars shine, we shine. 







Available at Advance Auto Paris, AutoZone and Walmart 
©20U ITW Global Brands. A:l -ish?^ resec/ed. 



loin tlie conversation at Facebook.com/8lackMagicShine 








HD HERO 

Starting at $179 



World's Most Versatile 

HD Camera 

Wear it. Mount it. Love it. 

1Q8Qp/96Qp/720pHD Video 
Professional Quality Sound 
30 and 60 FPS Recording 
5MP Auto Photo Mode 
Lithium-Ion Rechargeable 
32GB 5D Compatible 
Waterproof 180' /60m 



gopro.com 
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FORD MUSTANG BOSS + VW FUEL SIPPER 
+ YAMAHA FZ8 + INFINITI HYBRID 



New Cars 



2011 CHEW 

CAMARO 

CONVERTIBLE 

BASE PRICE 
I30,000 y 
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Just one model year after the 
relaunch of the iconic Camaro, there's a 
droptop version arriving in time for 
spring. In a mere 20 seconds, the 
power-operated cloth top folds into the 
trunk and bathes the normally cavern- 
like interiorwith warm sunlight. Aside 
from their roofs, coupes and convertibles 
share nearly everything, from the 312-hp 
V6 and soulful 420-hp V8 to the lusty 
bodywork. Also, Chevy says engineers 
reinforced the droptop model's structure 
to handle the coupe's sporty suspension 



settings. On mountainous roads near 
San Diego, the Camaro SS proved a 
comfortable cruiser until we booted the 
throttle and it responded with proper 
muscle-car thrust and engine roar. 
Except for an intermittently quivering 
steering column, the SS felt solid, and it 
attacked the corners with the same 
verve as the coupe. There's no loss of the 
Camaro's charismatic driving experience 
in the convertible version, and, starting 
at $30,000, it's not a bad deal either. 

-BEN STEWART 
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errari Fighter 



2012 McLaren MP4-12C 

I I I I ! 1 1 1 1 II 1 1 1 1 1 1 1 1 ! i 



* Having made the epochal 1993 Fl supercar, Fl race team McLaren is again producing 
an exotic to take on the Ferrari 458. The chassis employs an innovative carbon-fiber tub 
and aluminium subframes. Under the carbon-fiber skin is a McLaren 3.8-liter twin-turbo 
V8 that routes 592 hp and 443 lb ft of torque through a seven-speed twin-clutch gearbox. 
New tech includes hydraulically linked shocks, an "airbrake" rear spoiler that flips vertical 
to slow the car, and a trail-braking system that feathers the rear inside brake to reduce 
cornering understeer. Engineers also obsessively counted kilograms, resulting in a roughly 
3300-pound weight, hundreds less than the competition. All told, the MP4-12C is a heroic 
supercar, with fantastic steering feel and performance limits that made this writer giddy. 
Those clever driver aids never intrude, but simply combine for a sports car that's as 
manageable as it is quick. McLaren figures the $229,000 12C will hit 205 mph and sprint 
to 60 mph in 3.2 seconds, yet it returns about 20 mpg. — ANDREW ENGLISH 



NAKED AND 

SLIGHTLY 

NAUGHTY 

* Uterbikes score 
most of the glory 
when it comes to 
two-wheelers, but 
a growing 
middleweight 
movement is 
drawing attention 
to bikes that are 
lighter, nimbler 
and not quite as 
frighteningly 
powerful. 

Yamaha's new FZ8 
($8490) goes back 
to basics with its 
no-frills feature list 
and minimal 
styling. Powered 
by a 779-cc inline 
fourthatrevsto 
an impressive 
11,500 rpm, the 
467 pound FZ8 is 
tuned for low and 
midrange torque 
and is well-suited 
to the aluminum 
frame. During a 
day spent 
exploring Malibu's 
lesser-known 



2011 

Yamaha FZ8 



canyon back 
roads, the engine 
provided loads of 
smooth-spinning 
power, the chassis 
proved eminently 
flickable, and the 
dual-disc front 
brakes were more 
than up to the task 
at hand. Bikes like 
the Yam aha FZ8 
take you back to 
that place where 
motorcycling is 
more about simple 
thrills than fear 
and frills, offering 
a refreshing 
alternative to the 
usual literbike 
suspects. 
- BASEM WASEF 



ANYTHING 
BUT DULL 

* Dramatically 
styled like Audi's A8 
flagship, the new 
A6's exterior blends 
crisp character lines 
with taut surfacing 
and optional LED 
headlights. Forced 
induction appears in 
both available 
engines, the base 



211-hp 2.0-liter 
four cylinder turbo 
and the optional 
310-hp 3.0-liter 
supercharged V6 
with direct injection. 
While the 2.0-liter 
engine drives the 
front wheels via a 
CVT, the 3.0-liter 
uses Audi's 
signature quattro 
system and an 



eight-speed 
automatic 
manufactured by ZF 
On the island of 
Sicily, we drove the 
A6 V6 like we were 
auditioning to be 
Don Corleone's 
chauffeur. The V6 
has the linear thrust 
of a VS. The 
responsive chassis 
understeersatthe 



2012 Audi A6 



limit but is basically 
neutral and 
surprisingly 
tossable. While 
quiet at a sedate 
cruise, the V6 emits 
a nice growl when 
pushed. If you're 
looking for a 
nondescript sedan, 
look elsewhere. 
-REX ROY 
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Get more features for less with the world's largest web host! 



.COITI Domains Included 

info OTCl All hosting packages include domains, 
"x " free for the life of your package. 




*| 



Unlimited Traffic 

Have as many visitors to your website as 
you want - no extra charges! 

Online Marketing Tools 

Your website will automatically be submitted 
to major search engines. 

Green Data Centers 

We're committed to hosting your site with 
a minimal impact on the environment. 



NEW! Now offering .ca domains to our 
Canadian customers. C$9.99/first year.* 
Visit www.1and1.ca for details. 



OFFER ENDS 4/30/11 



1&1 HOME PACKAGE: 

■ 2 Included Domains 

■ Private Domain Registration 

■ 150 G8 Web Space 

■ UNLIMITED Traffic 

■ 1,200 E-mail Accounts 

■ Site Building Tools 

■ Paid Search Advertising Credits 
with Google™ Ad Words and 
Citysearch* 

■ 24/7 Toll-free Customer Support 




Need more domains? 

.info domain only S0.99/f irst year' 
.com domain only S4.99/f irst year' 

More special offers available on our 
website! 



I® 



internet | 



□ 1-855-CA-1AND1 



www.1and1.com 
www.1and1.ca 



"Offers valid through 4/10/2011 . 12 month minimum contract term applies for web hosting offers. Setup fee and other terms and conditions may apply. Domain offeis valid first year only. After first year, standard 
pricingi applies. Visit our website tor full promotional offer details. Program and pricing specifications and availability subject to change without notice, IS1 and the 1 &1 logo are trademarks of 141 Internet AG, 
all other trademarks are the property of their respective owners. © 2011 1&1 Internet, Inc. All rights reserved. 




Future 
Fuel Miser 



> The holy grail among mpg geeks is the "1-liter" car, a vehicle that can travel 100 kilome- 
ters onjustl liter of fuel, which works out to 235 mpg. TheXLl is VW's third 1-liter 
protoytpe, and it's both the most practical and the least thirsty. VW claims it returns 
261 mpg, but of course, there's a catch:TheXLl isa plug-in hybrid— like the Volt— so its 
fuel use is supplemented by electrons. Still, it's an exceedingly efficient package, with a 
small 47-hp diesel engine, a 27-hp electric motor and a 507-pound carbon-fiber chassis. On 
electric power, it's positively sluggish, but with all guns blazing, the XL1 can run to 60 mph 
in about 12 seconds. It's no sports car, but the 1752-pound weight and low center of 
gravity combine for nimble handling. The best part: VW is hinting that it might actually sell 
production versions of the XL1 by 2014. -ANDREW ENGLISH 




RETURNING 
QUEST 

r Nissan is bullish 
on vans. In 
addition to 
introducing an 
all-new full-size 
van (see the N V), 
the company has 
redesigned the 
Quest minivan, 
which has been 
absent since 
2009. Wrapped in 
less quirky sheet 
metal, the new 



Quest uses the 
same front-drive 
architecture as the 
Nissan Maxima. 
Beginning at 
$27,750 for the 
base S, all Quests 
use Nissan's 
familiar 3.5-liter 
V6 mated to a 
CvT. With 260 hp 
and 240 Ib-ft of 
torque, Nissan 
expects 19 mpg 
city, 24 mpg 
highway. Unlike 



those in other 
minivans, the 
Quest's third-row 
seats don't fold 
into the rear cargo 
well, an odd 
omission. All seven 
passengers, 
however, will be 
supremely comfy 
in a van that favors 
a cushy ride over 
driver involvement 
It's a solid but far 
from superlative 
effort.- REX ROY 







YOU'RE THE SAME AGE AS YOUR DAD WHEN H 
LIKE HIM, YOU STILL HAVEN'T LOWERED YOUR 



EARTATTAQ 
CHOLESTEROL ENOUGH. 



There's early heart disease in your 
family, so your own risk of heart 
attack is higher. It's time to stop 
kidding yourself and start lowering 
your high cholesterol to help 
reduce your risk of heart attack. 

When healthy diet and exercise 
are not enough, adding Lipitor 
may help. Along with diet: 

• Lipitor has been shown to lower 
bad cholesterol 39% to 60% 
(average effect depending on 
dose). 

• Lipitor is FDA-approved to 
reduce the risk of heart attack 
and stroke in patients who 
have heart disease or risk 
factors for heart disease. These 
risk factors include smoking, age, 
family history of early heart 
disease, high blood pressure 
and low good cholesterol. 

Lipitor is backed by over 18 years 
of research. 

Talk to your doctor about your 
risk and about Lipitor. Learn more 
at lipitor.com or call 1-888-LIPITOR 

(1-888-547-4867). 

Please see additional important 
information on next page. 

© 2011 Pfizer trie. All rights reserved. LPP04090 



IMPORTAOTSAFETYINroRMATlON: 
LIPITOR is not for everyone. 
It is not for those with liver 
problems. And it is not for women 
who are nursing, pregnant or 
may become pregnant. 

If you take LIPITOR, tell your 
doctor if you feel any new 
muscle pain or weakness. This 
could be a sign of rare but 
serious muscle side effects. 
Tell your doctor about all 
medications you take. This 
may help avoid serious drug 
interactions. Your doctor should 
do blood tests to check your 
liver function before and during 
treatment and may adjust your 
dose. 

Common side effects are 
diarrhea, upset stomach, 
muscle and joint pain, and 
changes in some blood tests. 



INDICATION: 

LIPITOR is a prescription medicine 
that is used along with a low-fat 
diet. It lowers the LDL ("bad" 
cholesterol) and triglycerides in 
your blood. It can raise your 
HDL ("good" cholesterol) as 
well. LIPITOR can lower the 
risk for heart attack, stroke, 
certain types of heart surgery, 
and chest pain in patients 
who have heart disease or 
risk factors for heart disease 
such as age, smoking, high 
blood pressure, low HDL, 
or family history of early heart 
disease. 

LIPITOR can lower the risk for 
heart attack or stroke in patients 
with diabetes and risk factors 
such as diabetic eye or kidney 
problems, smoking or high 
blood pressure. 



You are encouraged toreport negative side effects of prescription drugs 
to the FDA.Visitwww.fda.gov/medwatch or call 1-800-FDA-1088. 
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DON'T KID YOURSELF 



Find out more at lipitor.com 
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LOWERING YOUR HIGH CHOLESTEROL 

High cholesterol is more than just a number, it's a risk factor 
that should not be ignored. If your doctor said you have high 
cholesterol, you may be at an increased risk for heart attack 
and stroke. But the good news is, you can take steps to lower 
your cholesterol. 

With the help of your doctor and a cholesterol-lowering 
medicine like LIPITOR, along with diet and exercise, you 
could be on your way to lowering your cholesterol. 

Ready to start eating right and exercising more? Talk to your 
doctor and visit the American Heart Association at 
s www.americanheart.org. j 



WHO IS LIPITOR FOR? 



A 



Who can take LIPITOR: 

* People who cannot lower their cholesterol enough with diet 
and exercise 

* Adults and children over 10 

Who should NOT take LIPITOR: 

* Women who are pregnant, may be pregnant, or may become 
pregnant, LIPiTOR may harm your unborn baby. If you be- 
come pregnant, stop LIPITOR and call your doctor right away. 

* Women who are breast-feeding. LIPITOR can pass into 
your breast milk and may harm your baby. 

* People with liver problems 

.•People allergic to anything in LIPITOR j 
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BEFORE YOU START LIPITOR 

Tell your doctor: 

• About all medications you take, including prescriptions, 
over-the-counter medications, vitamins, and herbal 
supplements 

• If you have muscle aches or weakness 

• If you drink more than 2 alcoholic drinks a day 

• If you have diabetes or kidney problems 

• If you have a thyroid problem 



/ABOUT LIPITOR 



LIPITOR is a prescription medicine. Along with diet and 
exercise, it lowers "bad" cholesterol in your blood. It can also 
raise "good" cholesterol (HDL-C). 
LiPrTOR can lower the risk of heart attack, stroke, certain 
types of heart surgery, and chest pain in patients who have 
heart disease or risk factors for heart disease such as: 

• age, smoking, high blood pressure, low HDL-C, family 
history of early heart disease 

LIPITOR can lower the risk of heart attack or stroke in 
patients with diabetes and risk factors such as diabetic eye or 
kidney problems, smoking, or high blood pressure. 
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POSSIBLE SIDE EFFECTS OF LIPITOR 

Serious side effects in a small number of people: 

• Muscle problems that can lead to kidney problems, including 
kidney failure. Your chance for muscle problems is higher 
if you take certain other medicines with LIPITOR. 

• Liver problems. Your doctor may do blood tests to check 
your liver before you start LIPITOR and while you are 
taking it. 

Call your doctor right away if you have: 

• Unexplained muscle weakness or pain, especially if you 
have a fever or feel very tired 

• Allergic reactions including swelling of the face, lips, 
tongue, and/or throat that may cause difficulty in breathing 
or swallowing which may require treatment right away 

• Nausea, vomiting, or stomach pain 

• Brown or dark-colored urine 

• Feeling more tired than usual 

• Your skin and the whites of your eyes turn yellow 

• Allergic skin reactions 

Common side effects of LIPITOR are: 

• Diarrhea • Muscle and joint pain 

• Upset stomach • Changes in some blood tests 



HOW TO TAKE LIPITOR 

Do: 

• Take LIPITOR as prescribed by your doctor. 

• Try to eat heart-healthy foods while you take LIPITOR. 

• Take LIPITOR at any time of day, with or without food. 

• If you miss a dose, take it as soon as you remember. But 
if it has been more than 12 hours since your missed dose, 
wait. Take the next dose at your regular time. 

Don't: 

• Do not change or stop your dose before talking to your doctor. 

• Do not start new medicines before talking to your doctor. 

• Do not give your LIPITOR to other people. It may harm 
them even if your problems are the same. 

• Do not break the tablet. 
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NEED MORE INFORMATION? 

• Ask your doctor or health care provider. 

• Talk to your pharmacist. 

• Go to www.lipitor.com or call i-888-LIPITOR. 
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Uninsured? Need help paying for Pfizer 
medicines? Pfizer has programs that 
can help. Call 1-866-706-2400 or visit 
www.PfizerHelpfulAnswers.com. 



RelpfulUr^ 
answers 



Manufactured by Pfizer Ireland Pharmaceuticals, Dublin. Ireland 
© 2009 Pfizer Ireland Pharmaceuticals All rights reserved. 
Printed in the USA. 



Distributed by Parke-Davis, Division of Pfizer Inc. 
New York. NY 10017 USA 
June 2009 
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FOR FASTEST DELIVERY: 
1-800-726-1184 • www.danburymint.com 







BeautijuUy 

Presented 

Your pendant 

arrives in a 

satin-lined 

presentation box 

at no extra 

charge. 




Pendant 

shown 

actual size 



She will always be your pride and joy... 

My Daughter 
Forever 

DIAMOND PENDANT 

A beautifully crafted 24kt gold-plated 

heart pendant featuring a shimmering 

rose and a genuine diamond. 

From the day she was born, she has been your treasure. Show 
your daughter just how dear she is to you with this breath- 
taking heart-shaped pendant. She will cherish this graceful 
symbol of your love engraved on the back with: "My little girl 
yesterday, my friend today, my daughter forever." 

Exquisitely crafted. 

This stunning pendant features an exquisite pink rose and four 
brilliant green peridot "leaves." A dazzling diamond is nestled 
within the rose, just as your daughter is nestled forever in your 
heart. Hanging gently from an 18-inch chain, this pendant 
beautifully puts into words all that she means to you. 

Makes a great gift - 
order today! 

The My Daughter Forever Diamond 
Pendant can be yours for $99 plus 
$7.50 shipping and service, payable in 
three monthly installments of $35.50. 
Satisfaction guaranteed. If you are not 
delighted, return it within 90 days for 
replacement or refund. 

For fastest delivery, call toll-free 
1-800-726-1184 or order online at 
www.danburymint.com. Don't delay — 
order today! 
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The back is beautifully 
engraved with a 
loving sentiment. 
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The Danbury Mint 
47 Richards Avenue 
Norwalk, CT 06857 
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Send 
no money 



Name . 



Yes ! Reserve the My Daughter Forever Diamond Pendant as described 
in this announcement. 



Please prim clearly. 



Address . 



Signature 



Orders subject to acceptance 



City/State/Zip 



For fastest delivery: 1 -800-726-1 1 84 • www.danburymint.com 
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NEW CARS 




2011 Chevrolet 
Cruze Eco 




ECO- 
MODDER 

i The Chevy Volt 
may be grabbing 
headlines, but high 
fuel efficiency 
doesn't require 
expensive electric 
hardware. Take the 
$13,995 Cruze 
Eco, which uses a 
combination of 
aerodynamic 
tweaks (for 
instance, automatic 
shutters close the 
grille to reduce 



drag), powertrain 
mods and lighter 
components to 
boost mileage 
deep into the 40s, 
The EPA rates the 
Eco at 42 mpg 
highway, but on a 
125-mile trek 
between LA. and 
San Diego, the 
car's computer 
said we averaged 
48.6 mpg. No 
doubt the standard 
six-speed manual 
gearbox's tall 



gearing played a 
role. There's little 
penalty for this 
efficiency— the 
engine pulls 
adequately, the car 
feels solid and 
refined, and it even 
rides better than 
Cmzes wearing 
18-inch tires. The 
Eco may not be a 
hybrid, but its 
cost-effective 
engineering is just 
as impressive. 
-BEN STEWART 



POSH 

HYBRID 

* Infiniti's first 
hybrid sandwiches 
a 67-hp electric 
motor between a 
3.5-liter V6 and 
seven-speed 
automatic 
transmission. 
Two computer- 
controlled clutches 
isolate the electric 
motor, so the M 
Hybrid can drive 
solely on electric 
power at speeds of 
up to 62 mph for 



roughly a mile. The 
system also 
aggressively 
recaptures braking 
energy, and 
engineers claim 
that in city driving, 
the M35h remains 
in EV mode for 
about half the 
time. The M Hybrid, 
however, blends 
the two power 
sources to return 
an estimated 
27/32 mpg, with a 
combined figure 
(29 mpg) that's 



a whopping 
38 percent better 
than the V6 model. 
Even better, the 
M35h rips off the 
line — thanks to 
a combined 
360 hp— with 
VS-like authority. 
The usual Infrniti 
sporting demeanor 
and luxury touches 
remain, including 
the optional 
Lane Departure 
Prevention system 
and other driver 
aids. - a s. 
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New Carryall 



y The commercial van, the usually sleepy 

market segment favored by plumbers and 

conversion-van builders, now has a new 

player. Nissan joins the fray with the NV 

{for "Nissan Van'), a full-size van that's 

built in the U.S. alongside the Titan and 

Armada trucks. Nissan knows it is aiming 

to please a notoriously demanding 

consumer "There is no more dissatisfied 

customer," says product planning VP 

Larry Dominique. "Most users hate their 

vans." The IWs 216-hp V6, the 317-hp V8 

and the five-speed auto are familiar Titan 

parts, but neither sheet metal nor the fully 

boxed frame of the NV is shared with the 

passenger truck. As a new entrant, the NV applies fresh ideas to old 

problems. For example, the NVs pickup-like cabin is both easier to 

enter and more comfortable than a traditional van's, with no 

transmission doghouse intruding, and the rear-door hinges are 

especially beefy to withstand abuse. Prices range from just under 

25 grand to over 35 for a loaded 3500HD. - KEVIN A WILSON 
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THE ALL-NEW 2011 DURANGO 
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Big Three _ 

S/"Y") r^ f n ?Y7 optimism is growing. But how well are the Big Three positioned for 



Chrysler, Ford and GM are no longer on their knees: Sales are up and 



long haul? A comparison, bydavid kiley 
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2010 
FINANCIAL 

PERFORMANCE 



CEO 



STRENGTHS 



WEAKNESSES 



TALENT POOL/ 
RISING STAR 



HALO CAR 



ANCIENT 
WARHORSE 



h\? • CHRYSLER 
-$652 million* 




Sergio 
Marchionne 




Strong design and engineering 
talent at Chrysler and sister 
company Fiat. CEO and senior team 
are moving fast to deliver new cars 
and trucks and improve quality. TV 
commercials deserve an Oscar. 



The new cars, like the Grand 
Cherokee, are terrific and quality is 
improving, but they're climbing a 
hill. Dodge and Chrysler brands 
have low trust among consumers, 

Ralph Gilles is head of both design 
and the Dodge brand, and has 
rapidly improved the cars' cabins 
and exteriors. 
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Dodge Caliber 



• FORD 
+$6.6 billion A 



Alan R. 
Mulally 



Ford's quality has essentially 
matched Japanese brands, says 
Consumer Reports. Pickups remain a 
top seller. The big bet on appealing 
small cars, like the Fiesta and Focus, 
is about to pay off as gas prices rise. 

Except for limo companies, no one's 
clamoring for a Lincoln. The Flex 
and new Taurus haven't caught on. 



Ford Americas president Mark Fields 
is establishing himself as logical 
next CEO. Asia Pacific chief loe 
Hinrichs and global marketing boss 
James Farley make a solid bench. 




Lincoln Town Car 




GM 



+$4.7 billion * 



Daniel F. 
Akerson 




Efficient product development 
throughout the world. Quality is 
improving. Just four brands to 
manage in the U.S., down from 
eight. Strong in China. Buicks and 
Cadillacs are turning heads. 

The government still owns 33 
percent, and GM is again boosting 
incentives to sell cars. The manage- 
ment team has yet to prove it can 
make the right product investments. 

Tough to say because of high 
turnover among GM*s executives, 
but North America president Mark 
Reuss, a well-known car guy and 
GM lifer, could be next in line. 




Chevy Impala 



NEXT BIG RIDE 



Alfa Romeo 



Revitalized Lincoln 



Cadillac XTS 



STREET BUZZ 



BOTTOM LINE 



CEO Marchionne is tough and 
smart. The return of charismatic 
cars from Fiat and, soon, Alfa Romeo 
will, we hope, heat back blandness. 
But quality is still the wild card. 



Rather than lose ground fighting 
bankruptcy, Ford continues its 
momentum. Mulally's successor 
needs to be identified so as not to 
distract from progress. 



Based on Chrysler's two previous 
brushes with liquidation, the 
company thrives on adversity. Don't 
bet against a heroic comeback. 



Bailed-out Chrysler and GM washed 
away billions in debt during 
bankruptcy, but Ford is honoring its 
obligations and making more 
money, and has arguably the best 
lineup in Detroit, 



Signs of old GM arrogance linger on. 
Pundits grumbled when the key job 
supervising new vehicle develop- 
ment went to former human 
resources head Mary Barra. 



GM is the top-selling foreign brand 
in the world's largest car market- 
China. If it can follow the Volt and 
Cmze with similar class-leading 
cars, it could once again be the 
global leader. 
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STILL HAS ALL ITS ' 

The 430* Tongue and Groove Plier. Behold. It's a beefy 18 ounces of American high-carbon C1080 steel At a 

10 inches long, it's got the leverage you need to really get around on a stubborn nut And its right angle, laser heat-treated teeth 

hold fast in either direction, Is it more pilar than you need? Probably. It took 125 years to make a plier this awesome. 



125 Yas 

> FORCED IN 1886 -> I 





www.channellock.com 



NEW CARS 



After a two-year run, the Mustang Boss " 
disappeared in 1971. Reincarnated for 2012", 
it's the best Mustang ever, bylarrywebster 
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The octopus-like exhaust of the Mustang Boss says as much about this 
high-performance ponycaras the 444-hp V8 under the hood. In addition to the 
usual dual rear exhaust, the Boss has two additional gas-escape ports— one in 
front of each rear wheel. They exist simply to waft more of the sonorous V8's 
soundtrack into the cabin and are just another exquisite detail adding up to the 
best muscle-car experience available today. 

Despite the booming exhaust, it's easy to underestimate this car— it's only 
got 32 more horsepower than the Mustang GT But the Boss's engine has 
several internal changes— forged aluminum pistons, a lighter valvetrain and a 
taller intake plenum— that make it higher-rewing(7500 rpm) and more 
responsive (we recorded a Q-to-60-mph time of just 4.6 seconds). Plus, 
engineers overhauled the chassis with stiffer springs, five-position adjustable 
shocks, gnppier tires and upgraded brakes. 

We drove the Boss both at California's Laguna Seca raceway— a 
supremely challenging circuit— and on the mountain roads nearby. On the 
track, it was an animal, confidently attacking turns with a neutral handling 
balance and then sure-footedly maintaining traction at corner exits. The 
brakes remained strong despite repeated hot laps (navigating Turn Two 
requires slowing from 120 mph down to 50) and offered precise feel. 

Drivers can adjust the effort of the electrically assisted steering with three 
settings that range from firm to quite light. In all settings, you can readily 
detect the road texture and discern available grip. So even when navigating 
mountain-road turns lined with certain-death drop-offs, we could confidently 
push the Boss as if we had been dnvinga Miata. 

We see only two downsides: The Sync infotainment system isn't available. 
And the ride isa bit firm. That's a worthwhile tradeoff for the track capability, 
but the Boss clops on some freeway slabs. Regardless, we have nothing but 
enthusiasm for this car. It's a low-cost rival to the BMW M3, an expert in all 
performance driving environments and absurdly fun to drive. 



Price (base/as tested) 
Powertrain 

Wheelbase Inches) 


$40,145/542,140 
444 hp/380 Ib-ft 
5.0-liter V8/6M 
107,1 


Length (inches) 


188.1 


Curb weight (pounds) 

Acceleration (0-60 mph) 

Acceleration (Yt-rnile) 

Braking (60-0 mph) 


3632 


4.6 sec 

12.79 sec® 113.59 
107,8 ft 


Sffidpad tg's) 
Fuel economy (mpg) 


1.01 

1 7 crty/26 hwy 








For the racetrack- 
obsessed. Ford offers 
the $6995 Laguna 
Seca package. It 
ditches the rear seat 
for extra chassis 
bracing, and includes 
stiffer suspension, 
even stickier 
tires, brake- and 
transmission-cooling 
ducts and a huge front 
splitter. 
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INTRODUCING THE MICHEUfT Pilot* Super Sport 

THE THRILL OF THE RACE, 
NOW AVAILABLE ON EVER> 
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HANDLING 


LONGEVITY 


UP TO 

12% 

Better 

Handling 

Than Leading 

Competitors' 


UP TO 

2x 

Longer 

Lasting 
Than Leading Se 
Competitors' 










Born from endurance-racing technology, the new tvMCHELIN® Pilot* Super Sport tire features 
better handling, resulting in a superior, more exhilarating driving experience. It's the finest 
ultra-high-performance summer tire available, and the only one backed by an industry-first, 
30,000-mile tread wear warranty? 

See how the right tire changes everything at mkhelinman.com/pilotsupersport 



m MICHELIN 



1 - Based upon commissioned 3rd-party testing conducted by tUV Automotive and DEKKA Test Center of MICHEUN* Pilot* Supef Sport 
vs. Bridgestone* Potenja"" RE050A. Continental" ComiSportContact" 3. Dunlop" SP Sport Maxx* GT, Goodyear* Eagle* F1 Asymmetric, 
and Pirelli 5 P2ercT 2 - Some vehicles come from the vehicle manufacturer with "split fitments" - meaning different aze tires on the front 
vs. trie rear. Because these tires cannot be rotated as recommended by Michelin, the mileage warranty on each rear lire will cover half the 
number of miles as the standard mileage warranty for that particular tire. ©201 1 Michelin North Amenca, Inc. All Rights Reserved. 



CP^ 



A belief w*y lorwerd 



JAY LENO'S GARAGE 



Aerodynamic Original 

> BY JAY LENO 

> PHOTOGRAPHS BY JOHN LAMM 




VER HEAR OF THE TATRA? 

I didn't think so. 

An expensive Czech equivalent to a Cadillac, 
the streamlined Tatra T87 was very fast for its 
day, with a top speed of 103 mph. But not many 
were sold outside Czechoslovakia. It's hard to 
sell something before its time. 

My Tatra T87 sedan was built in the small 
city of Koprivnice, in 1938. It's powered by a 
rear-mounted, cast-magnesium, air-cooled 
2.9-liter overhead-cam Hemi-head V8 with a 
four-speed transaxle. The suspension is fully 
independent, with twin transverse leaf springs 
in front and a unique swing axle setup in back. 

People go nuts for Tucker cars these days — 
they sell for over a million dollars — but the Tatra 
was developed a good 10 years before the 
Tucker, and it was much more advanced. It had 
a V8, not a flat six, and it didn't use somebody 
else's engine or transmission. The Tatra is really 
what the Tucker should have been — a truly aero- 
dynamic car that got 20 mpg at 60 mph. In the 



'30s, fuel consumption for most big 
six-passenger cars was 6 to 9 mpg. 

Founded in 1850 under a different 
company name that nobody here can 
pronounce, Tatra built carriages and 
wagons for decades. Then, in 1897, it 
became a carmaker, now the world's 
third oldest after Mercedes-Benz and 
Peugeot. Tatra built automobiles 
until 1999, then switched to manu- 
facturing trucks, which it still does. 

The company's original engineers 
were two Austrians: Hans Ledwinka, 
who almost never built anything the 
way anyone else did, and designer 
Edmund Rumpler.In thel930s — after 
a brief fling with a 12-cylinder, front- 
engine car — Ledwinka began work- 
ing with his son Erich to build Tatra 
sedans with air-cooled, rear-mounted 





ITS DESIGNED FOR STREET CARS. 

IT JUST HAPPENS TO BE SO GOOD, 
ROGER PENSKE'S USING IT IN HIS INDYCARS. 



Learn more at Pennzoil.com 



PENNZOIL ULTRA™-NOTHING KEEPS YOUR ENGINE CLOSER 

TO FACTORY CLEAN: We designed Pennzoil Ultra™ synthetic oil for your car. But it 

Current Standard** Pennzoil ultra" performs so well, Team Penske is using it in its IZOD IndyCar* 

4MH . JU. _■■ Series cars: Unchanged. Unaltered. The same factory-clean 

*. L Pennzoil UHra'you can buy. So if you're wondering what synthetic 

' you should use, ask Team Penske, Mot just oil, Pennzoil. 

•Baseci ■.. '; :; Jdge lesi using SAE 5¥/-30."Pis»iis irom stafxtard W> engine in ASTM Sequence HIS Ks: ■ %iesra(sus« 

i. Jtia" Euro 5WM0. Penske Racing, inc. ZOH. All itademarks used wiB> pn- owed, 
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JAY LENO'S GARAGE/// 
T87 TATRA 



V8 engines. 

In 1934, the company obtained a 
license from Paul Jaray, the Hungar- 
ian designer of the Graf Zeppelin, to 
build the 'Type 77, a full-size fastback. 
When the Tatra team tested a model 
in a wind tunnel, its coefficient of 
drag was 0,24, When they tested a 
prototype, the Cd was 0.36. The norm 
for most cars of that era: 0.54. 

Ledwinka's 1936 Tatra T97 had a 
rear-mounted, air-cooled four- 
cylinder boxer-type engine; a central- 
structural-tunnel floor pan; rear- 
wheel drive; four seats; and a luggage 
compartment located under the 
hood. Two years later, when the first 
Volkswagen Beetle was introduced, 
Ledwinka brought a lawsuit against 
the manufacturer and its designer, 
Ferdinand Porsche, over the similari- 
ties between the two vehicles. When 
the Germans annexed Czechoslova- 
kia in 1938, the suit was dropped. 

After the war ended, the Soviets 
trumped up charges that Ledwinka 
had collaborated with the Nazis and 
jailed him for six years. The lawsuit 
was revived, and Volkswagen had to 
pay Tatra about 3 million deutsche 
marks, Ledwinka never got a pfennig 
of the settlement — but he had the 
satisfaction of being the only person 
who ever sued Porsche and won. 

When I first saw the T87, 20 years 
ago at a car show, I told the owner to 
call me if he ever wanted to sell it. 
After he passed away, I got the call. 
When I went to see the family, they 
told me exactly what they wanted for 
the car, and I paid exactly what they 
asked, I always say, you don't pay too 
much, you just buy too soon. 

We went through the motor, 
installed new rods and pistons and 
made some changes. Tatra kept the 
output at 74 horsepower for reliabil- 
ity. I put a 2-bbl Weber on it, as 
opposed to the standard carburetor. I 
can always go back. But you get better 
mileage — and about 85 hp — with the 
Weber, and it looks totally stock. That 
big fin helped high-speed stability, 
but you can 't see out of the rear very 




Left The T87's 

sophisticated styling 
included plenty of 
room for passengers 
and a beautiful art 
deco dash. Below: An 
air-cooled V8 enabled 
100 mph, making it 
an autobahn burner 
favored by German 
military officers. 




well, so we installed outside mirrors. 

My T87 is mechanically different 
from any other automobile I own. It 
has a rigid tubular-backbone chassis. 
Instead of constant-velocity joints, 
the car has two crown-wheel gears — 
one on each rear-axle shaft — that 
pivot around a pair of differential 
spur gears. The two spare tires are in 
front, an attempt to equalize weight 
distribution, but since the engine and 
gearbox are at the rear, the T87 is still 
tail-heavy and has a tendency to spin 
at the slightest provocation. A British 
automotive writer, Gordon Wilkins, 
said that driving a Tatra produces 
"the uneasy exhilaration which may 
be got from shampooing a lion." 

I drive it swiftly, but I'm aware of 
its handling characteristics, and I 
don't lift off the throttle in a corner. 
It's like driving an early Porsche 356, 
with that car's tendency for the rear 
end to step out, but the Tatra is twice 



as long. When you go down the road, 
there's a motorboat sort of feel to the 
T87, but not disconcertingly so. The 
steering is so light, you can steer with 
one finger. When you lift off the gas 
at 60 mph, you don't get that 
braaaahhhh overrun. It doesn't free- 
wheel; it cuts aerodynamically 
through the wind so well, it barely 
slows down. 

Here's the best part: One day I got 
a call from a guy in the U.K. 

"We have a Tatra club," he said. 
"There's a newsletter and a spare- 
parts scheme. We're trying to put this 
and that together." 

"Oh," I said, "I'd love to join." 

"We'd love to have you," he replied. 

I said, "How many people do you 
have in the club?" 

"With your membership now," he 
said, "there's four!" 

Well, I thought, they won't need a 
big room for the Christmas party, ph 
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Even with diet and exercise, plaque 
can build up in the heart's arteries. 

tf you have high cholesterol and coronary artery 
disease, NIASPAN, along with diet and a bile 
acid-binding resin (another cholesterol medicine), 
is FDA-approved not only to slow down plaque 
buildup, but to actually help clear some of it away. 
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High cholesterol is one risk factor that leads to plaque ' 

buildup. Other factors include: family history of early heart 
disease, high blood pressure, smoking, and diabetes. 

incri 
NIASPAN, with a bile acid-binding resin, has not been ... , . 

shown to prevent heart disease, heart attacks, or stroke. ' 

If you cannot afford /our medication, contact: _. 

* Plei 

www.pparx.org or call the toll-free number D 

1 -888-4PPA-NOW (1 -888-477-2669] for assistance. Ki 

You are encouraged to report negative side effects of 
prescription drugs to the FDA. Visit www.fda.gov/medwatch. 
or call 1-B00-FDA-1 088 (1-800-332-1088). 

Text NIASPAN 2 to 80800 for more information* 

Visit niaspan.com or call 1 .877. NIASPAN for more information. 

"Message and dala rates may apply. 
©2011 Abbott Laboratories Abbott PaA, IL6006J 303-541509 February 2011 Printed in U.SA. 



IMPORTANT SAFETY INFORMATION 
FOR NIASPAN 

■ Prescription NIASPAN should not be taken by people with 
stomach ulcers, liver or serious bleeding problems • Severe 
liver damage can occur when switching to a long-acting 
niacin, such as NIASPAN, from immediate-release niacin 
• Blood tests are needed before and during treatment with 
NIASPAN to check for liver problems ■ Contact a health care 
provider if serious side effects such as unexplained muscle 
pain, tenderness or weakness develop. The risk of these side 
effects may be higher when taking NIASPAN with a statin • Tell 
your health care provider if you have a history of gout, drink 
large amounts of alcohol, or if you are diabetic and experience 
increases in blood sugar • The most common side effect of 
NIASPAN is flushing (warmth, redness, itching, and/or tingling 
of the skin) 

Please see the next page for brief summary of full 
Prescribing Information. 
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Fight back. Fight plaque. 



NIASPAN® (niacin extended-release tablets) 



PROFESSIONAL BRIEF SUMMARY CONSULT PACKAGt INSERT FOR FULL PRESCRIBING INFORMATION 



INDICATIONS AND USAGE Therapy with bpid-aMefing agents should be only 
me component of multiple risk beta Intervention in individuals at sigriibcantty 
increased risk for atherosclerotic vascular disease due to hyperiipidemia. 
Maori therapy ie indicated as an adpmcl to diet When the response to e 
diet restricted in saturated fat and cholesterol and other nonpbaniacokMjic 
measures awne has been inadequate. 
1 NIASPAN is indicated to reduce elevated TC, LDL-C, Ape B and TG levels, 

and to increase HDL-C r patients with primary hypertjptdemia and mixed 

dystpidemia. 

2. UASPAN in mmbination with smvaslalin or tovastatm Is indicated lor 
the treatment of primary byperlpidemia and raited dyslipidemta when 
treatment with NMSPAN, simvastatin, or lovastatin monotherapy is 
considered inadequate. 

3. In patients wrth a history of myocardial infarction and hyperlipicte-mia, nactn 
is indicated to reduce the nsk of recurrent nonfatal myocardial Inlarcton 

4. In patients with a history of coronary artery disease (CAD) and 
hyperlipidemia. niacin, in combination with a hie acid binding, resin, is 
indicated to slow progression or promote regression of atherosclerotic 
disease. 

Limitations of Use No Incremental benefit of NIASPAN coadministered with 
simvastatin or lovasfatn on cardiovascular morbidity and mortality over and 
above thai demonstrated for niacin, simvastatin .or kwastatin monotherapy has 
been established 1 . 

CONTHAWOICATIONS MWHN NMM Baal n I"? k rW " MM MM 

• Aleve liver 'disease or unexplained persistent elevations in hepatic 
Iransaminases jsee Warnings and Precautions; • Patients with active peptic 
ulcer disease • Patients with arterial bleeding • Hypersensitivity to niacin or 
any component ol this medication /see Adverse Reactions] 
WARNINGS AND PRECAUTIONS NIASPAN preparations should not be 
substituted for equivalent doses of immediate-release (crystaline) 
niacin For patients switching from Immediate-release niacin to NIASPAN, 
therapy with NIASPAN should be initiated with low doses (i.e., SOD mg at 
bedtime) and the NIASPAN dose should two be titrated to die desired 
therapeutic response, 

Caution should also be used when NIASPAN k used in patients with unstable 
angina or In tie acute phase of an Ml, particularly when such patients are 
also receiving vasoactive drugs such as nitrates, calcium channel Mockers, or 
adrenergic Mocking agents. 

Niacin is rapidly metabolized by the liver, and excreted through the kidneys. 
NHSPAN is cwhiindicated in patients with significant or unexplained hepatic 
mpainrent /see Cwtnnfidrations and Warnings and Precatitmsl and should 
be used with caution in pabents with renal impairment. Patients with a past 
rustory of Jaundice, hepatobiliary disease, or peptic ulcer should be observed 
Closely during NIASPAN therapy. 

Skeletal Muscle Cases of rhabdomyolysis have been assocaled with 
concDmilant administration of lipid- altering doses fel giday) of niacin and 
statins. Physicians contemplating combined therapy wft statins and NIASPAN 
should carefulty weigh the potenbal benettls and risks an) should carefully 
monitor patients for any signs and symptoms of musde pain, tenderness, or 
weakness, particularly during the inllial months of therapy and during any 
periods of upward dosage titration of either drug. Periodic serum creatine 
phosprwkinase (CPK| and potassium determinations should be considered m 
such situations, but there is no assurance that such monitor! no. will prevent the 
occurrence ol severe myopathy. 

The risk tor myopathy and rbabdomyolysis are increased when lovastafm or 
simvastatin are coadministered with rWSPAH, particularly m elderly patients 
and patients with diabetes . renal failure , or uncontrolled hypothyroidism 
Liver Dysfunction Cases of severe hepatic toxicity, including Fulminant 
hepatic necrosis h have occurred in patients who have substituted 
Sustained-release (modified-release, timed-release) niacin products tor 
immediate-release [crystalline) niacin at equivalent doses. 
NIASPAN should be used with caution in patients who consume 
substantial quantities of alcohol and/or have a past history ol Hver 
disease. Active liver diseases or unexplained transaminase elevations 
ate curtrandicatioiis to the use of NIASPAN. 
Niacin preparations have been associated with abnormal liver tests. In three 
ptacebo-controlled clinical trials involving titration to final daily NIASPAN 
doses ranging from 500 to 3000 mg. 245 patients received NIASPAN for a 
mean duration of 1 7 weeks. No patient with normal serum transaminase levels 
(AST, ALT) at baseline experienced elevations to more than 3 times the upper 
(mil of normal (ULNI during treatment with NIASPAN. In these studies, fewer 
than l% [212*5) til NIASPAN patients asconSnuee 1 due to transaminase 
elevations greater than 2 times the ULN. 

In three safety and efficacy studies with a comoinallMi tacJet of NIASPAN and 
kwastatin involving titration to final daily doses (expressed as mg of niac it' mg 
of lova5talin| 500 mgj10 mg IB 2500 mg/40 mg, ten of 1028 patients |1 .OKI 
experienced reversible elevations in ASTJALT to more than 3 times Hie UN. 
Three of ten elevations occuned at doses outside the recommended dosing 
limit of 2000 mgrtO mg; no patent receiving 1000 mg/20 mg had 3-fold 
elevations in AST/ALT, 

Niacin extended-release and simvastatin can cause abnormal liver tests 
In a simvastatin -controlled, 24 week study with a fixed dose combination of 
NttSPAN and simvastatin in 641 patients, there were no persistent increases 
{more than 3i the ULN) In serum transaminases. In three plaeebo-controSed 
clinical studies of extended -release niacin there were no patients with normal 
serum transaminase level; at baseline who expehenced elevations to more 
man 3* the ULN. Persistent increases (more than 3k Iw ULNI in serum 
Iransaminases have occurred In approimately 1 % ol patients who received 
simvastatin in citical studies. When drug treatment was interrupted or 
discontinued in these patents, the transaminases levels usually lei stowty to 
pretreatment levels. The increases were not associated with jaundice or other 
clinical signs or symptoms. There was no evidence of hypersensitivity. 
In the placebo-controlled clinical trials and the long-term extension study, 
elevations in bansaminases did not appear to be rebated to tieatmtnl duration; 
elevations in AST levels did appear to be dose related. Transaminase elevations 
were reversible upon dftccntjixiation of NIASPAN. 
Liver function tests should be performed on all patents during therapy with 
NIASPAN. Serum transaminase levels, including AST and ALT (SOOT and 
SGPT), should he monitored before treatment begins, every 6 to 12 weeks 
lor the first year, and periodically thereafter (e.g., at approximately 6-month 
intervals). Special attention should be paid to patients who develop elevated 
serum transaminase levels, and In these patients, measurements should be 
repeated promptly and then performed more frequently. If the transaminase 
levels show evidence ol progression, particularly rl they rise to 3 times ULN and 
are persistent or if Ihey are associated wflh symptoms of nausea, fever, and/or 
malaise, the drug should be discontinued. 

Laboratory Abnormalities Increase in Blood Oncost: Niacin treatment can 
increase lasting blood glucose. Frequent monitoring ol blood glucose should be 
performed to ascertain that the drug is producing no adverse effects. Diabetic 
patients may experience a dose-related increase in glucose Intolerance 
Dacetic or potentially diabetic patients should be observed closely dunng 



treatment with NIASPAN. particularly during the first few months OF use or 
dose adjustment adjustment of diet and/or hypoglycemic therapy may be 
necessary. 

Reduction in platelet count NIASPAN has been associated with small but 
statistical sigriifcant dose-related reductions in platelet count (mean of - 1 1 » 
with 2000 mg). Caution should be observed when NIASPAN is administered 
concomita nily with anticoagulants; platelet counts should be monitored closely 
in such patients. 

increase in ProffremeA 7?me IFT): NIASPAN has been associated with small but 
statstjeary significant increases in prothrombin time (mean of appraiimately 
t-**); accordingly, patents undergoing surgery should be careluly evaluated. 
Caution should be observed when NASPAN is administered concomitarttly with. 
anticoagulants ; prothrombin brne should be monitored closely in such patients. 
increase in Uric Ado: Elevated uric acid levels have occurred with niacin 
therapy, therefore use with caution in patents predisposed to gout 
Decrease in Ptmptms: In placebo- controlled trials. NIASPAN has been 
associated with small but statistically slgnflcanL dose-related reductions a 
phosphorus levels (mean of -1 3* with 2000 mg) . Although ttiese reductions 
were transient, phosphorus levels Should he monitored periodically in patients 
at risk for hypophosphatemia 

ADVERSE REACTIONS Because clinical studies are conducted under widely 
varying conditions, adverse reaction rates observed in Jie critical studies of a 
drug cannot be directly compared to tales in ihe clinical studies ol another drug 
and may not reflect the rates observed m practice. 
Clinical Studies Experience In the placebo-controlled clinical trials database of 
402 patients (age range 21-75 years, 33% women, 89% Caucasians. 7% Stacks, 
3% Hispaiucs, 1 % Asians) with a median treatment du rata of 1 6 weeks. I s% of 
patients on NIASPAN ard A% of patients on placebo discontinued due to adve rse 
leactjons. The most common adverse reactions in the group of patients treated 
with NIASPAN thai led to treatment dKcorrbuuahnn and occurred at a rate greater 
than placebo were (lushing [614 vs. OK), rash (2% vs. 0%). diarrhea (2% vs. 0%), 
nausea (1* vs. OK), and vomiting (1% vs. OH The most commonly reported 
adverse reactions (Incidence >i% and greater than placebo) in the NIASPAN 
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vomiting, increased cough and pruritus 

ti Bio placefM^controiiecl clinical biais.fl ushirHji cpsMjes fj.« . . MrariTilh, redkieas, 
itching ancVor tingling) were the most common treatmerri-etrierpent adverse 
reactions (retorted by as many as 93% of patients) for NIASPAN. Spontaneous 
reports suggest that flushing may also be accompanied by symptoms of 
dizziness, tachycardia, palpitations, shortness of breath, sweating, burning 
sensation/skin burning sensation, chills, and/or edema, which in rare cases 
may lead to syncope In pivotal studies. 6% (14/245) of MASPAN patients 
discontinued due to flushing. In comparisons ol Immediate-release |IR) niacin 
and NIASPAN, although the proportion of patients who hushed was similar, 
fewer flushing episodes were reported by patients who received NIASPAN. 
Following 4 weeks ol maintenance therapy at daily doses of 1500 mg. the 
incidence of flushing over the 4 -week period averaged 8.6 events per patient 
lor IP, niacin versus 1 .9 fallowing NIASPAN. 

Other adverse reactions occurring aarSK of patents treated with NIASPAN and 
at an radence greater than placebo aie shown in Table 1 below. 

Table 1. Treatment-Emergent Adverse Reactions try Dose Level in e 5% 
of Patients and at an Incidence Greater than Placebo; Regardless ol 
Causality Assessment in Placebr^Contjoiled Clinical: Trials 

Pacebo ConUDlled Studies NIASPAN Treatment* 

Recommended Daily 
Maintenance Doses " 
Pbeebo 500 mg' 1000 mg ISM mg 2000 mg 
(11 = 1571 (n = 87) (1=110) (1 = 136) (1 = 95) 
% % % % 



Gastrointestinal Disorders 












Diarrhea 


13 
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Nausea 
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Cough, increased 


a 
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Skm and Subcutaneous Tissue Disorders 








Pruritus 


2 
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I) 
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Rash 


1 


5 


5 
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Vascular Diswoers 












Floshrng* 


19 


W 


69 


"■-■ 


55 



Note: Percentages are calculated from the total number of patents In each 

column. 

1 Adverse reactions are reported al the Initial dose where they occur. 

* Pooled results from placebo-cnrMfed studies , lor N WSPAN, n - 24 5 and 

median treatment duration = 16 weeks Number of MASPAN patents 

in) are not additive across doses 
1 The S00 mgiday dose is outside de recommended deuy maintenance 

dosing range. 
1 1 patents rfaconhnued before receiving 500 mg, therefore Ihey were 

not included. 
In general. Ihe incidence of adverse events was higher in women compared 
to men. 

Postmarketing Experience Because the below reactions are reported 
voluntarily from a population of uncertain size, it is generally not possible to 
reliably estimate their frequency or establish a causal relationship to drug 
exposure. 

The following addiiimaJ adverse reactions have been identified during post- 
approval use of NIASPAN: 

Hypersensitivity reactions, including anaphylaxis, snoeedema, urticaria, 
Hushing, dyspnea, tongue edema, larynx edema face edema, peripheral 
edema, laryngismus, and vesinilobullous rash; maculcpapular rash; dry skin; 
tachycardia: palpitations: atrial fibrillation: other cardiac arrhythmias: syncope: 
hypotension, postural hypotension; blurred vision macular edema, peptic 
ulcers: eructation; flatulence; hepatitis: jaundice, decreased glucose tolerance: 
gout myalgia; myopathy; dizziness; insomnia; asthenia nervousness; 
paresthesia; dyspnea: sweating, burning sensation/skin burning sensation: 
skin discoloration, and migraine. 

Clinical Laboratmy Abnormalities Cherjifi^ExMtJoris in serum transaminases 
/see Wrongs and Precautions/ LOH. lasting glucose, uric acid, total bilirubin, 
amylase and creatine kinase and reduction in phosphorus. 
Hematology' Shght reductions in platelet counts and prolongation m 
prothrombin lime [see Wamiws arm ffaauBms/. 
DFIhj INTERACTIONS Statins Caution should be used when prescribing 
niacin (il gin/day) with statins as these drugs can increase risk of myopathy,' 
thabdomyotysis. Combination therapy with NIASPAN and lovastatm or NIASPAN 
and simvastatin should not exceed doses of 2000 mg NIASPAN and 40 mg 
lovastatm or simvastatin daily, /see HAmrngs and ftvxsrfrons / 
BM Acid SequesPants An rrt vim study results suggest that the bile acid 
binding rcskts have high niacin binding capacity. Therefore, 4 to 6 hours, or 



as great an interval as possible, should elapse between the Ingestion of bile 

ac>d-tjinding resins and the administration of NIASPAN 

Aspirin Concomitant sspinn may decrease Ihe metabolic clearance of 

nicotinic acid. The clinical relevance of this finding is unclear. 

AnOhypertensive Therapy Neon may potentiate the effects ol ganglionic 

blocking agents and vasoactive drugs resulting in postural hypotension 

Other Vitamins or other nutritional supplements containing large doses of 

niacin or related compounds such as rvjcotjnarnkte may potentiate the adverse 

effects of NIASPAN. 

Laboratory Test Interactions Niacin may produce false elevations in some 

fiuoromelre determinations of plasma or urinary catecnoMnes. Niacin 

may also give false -positive reactions with cuprk sulfate solution (Benedict's 

reagent] in unne glucose tests. 

USE H SPECIFIC POPULATIONS Pregnancy Pregnancy Category C. Animal 

reproduction studies have not been conducted wltfi nucin or with NIASPAN 

It is also not known whether niacin at doses typically used for lipid disorders 

can cause felal harm when adminslered to pregnant women or whether rl 

can afflict reproductive capacity. If a woman receiving niacin for primary 

hryperlipldernia becomes pregnant. Ihe drug shook! be discontinued. If a woman 

being trsaled with rvacii trxtryperbnglyceridamia mncehres. tj* benefits and 

risks of continued therapy shook) be assessed on an individual base. 

All statins are conlrainrhcated in pregnant and nursing women. When NIASPAN 

ts admmrslered with a slalrn in a woman of ch ildhearing potential, refer to the 

pregnancy category and product labeling for the ststm. 

Nursing Mothers Niacin is excreted into human mill but the actual infant 

dose or infant dose as a percent ofthematemaldoseisnot known Because of 

the potential for sencus adverse reactions in nursing infants from Irpld-alterhig 

doses of nicotinic add. a decision should be made whether to discontinue 

nursing or to discontinue the drug, taking into account the importance of the 

drug to the mother. No studies have been conducted with NIASPAN in nursing 

mothers. 

Prriiatric Use Safety and effectiveness of niacin therapy in pediatric patients 

ls!6 years) have not been established. 

Geriatric Use Of 979 patients in clinical studies of NIASPAN. 21% of 

the patents were age 05 and over No overall differences In salety and 

effectiveness were observed between these patients and younger patients, and 

other reported clinical experience has ml denlrled differences in responses 

between the elderly and younger patents, bid greater sensitivity of some older 

tidwiduals cannot be ruled out 

Renal Impairment No studies have been performed ii this population 

NIASPAN should be used with caution in patients with renal impairment 

{see Warnings and Precautions} 

Hepatic Impairment No studies have been performed In mts population. 

NIASPAN should be used with caution in pabents with a past history of 

liver disease and/or who consume substantial quantties of alcohol. Active 

liver disease, unexplained transaminase elevations and significant or 

unexplained hepatic dysfunction are contrainctcahjns to the use of NWSRAN 

[see CorriraMcaf few and H&nings and PrecaMoisl. 

Gender Data from the cluneal trials suggest that women have a greater 

hypolipidemic response Owl men at equivalent doses of NIASPAN. 

OVERDOSAGE Supportive measures should be undertaken in the eier.1 o( an 

overdose. 

PATIENT COUNSELING INFORMATION Patient Counseling Patents should 

be advised to adhere to their Watonal Cholesterol Education Program (NCEPl 

lecommeoded diet a regular exercise program, and periodic testing of a 

fasting lipid panel 

Patients should be advised to inform other healthcare professionals prescribing 

a new medication that Ihey are taking NIASPAN. 

The patient should ue Informed ol the fokwrng: 

Dosing Time NIASPAN tablets should be taken at bedtime, after a low- fat 

snack. Adm imslralion on an empty stomach rs not recommended 

Tablet integrity NIASPAN tablets should mt be broken, crushed or chewed 

but should be swallowed whole 

Dosing Interruption If dosing is interrupted for any length, of lime, their 

physician should be contacted prior to restarting therapy; re-btraflon Is 

recommended. 

Muscle Pain Notify their physician ol any unexplained muscle pain. 

tenderness, or weakness promptly They should discuss all metfcatjon. both 

prescription and over ihe counter, with their physician. 

Plushmg Rushing [warmth, redness, itching end/or tingling of the skin) is a 

common side effect of niacin therapy thai may subside after several weeks of 

consistent NIASPAN use. Flushing may vary in severity and is more likely to 

occur with mrtlabon of therapy. Or dunng dose increases. By dos mg ai bedtime. 

hushing will most likely occur during sleep. However if awakened by flushing 

at night, the patient should get up slowly, especially If feeling dizzy, feeling 

fart. « taking blood pressure medications Advise patents of the symptoms 

of flushing and how they differ from the symptoms of a myocardial infarction. 

Use of Aspirin Medication Taking aspirin (up to the recommended dose of 

325 mg) approximately 30 minutes before dosmg can mmlmize Ihsmng. 

Diet Avoid ingestion of atovhol. hot beverages and spicy foods around the time 

of taking NIASPAN lo minimize Rushing. 

Supplements Notify their physician if they are taking vitamins or other 

nutritional supplements containing niacin or rucotinamlde. 

DiismH Nottfy their ptiysician rf symptoms of dizziness occur 

Diabetics If diabetic, lo notify their physician of changes In blood glucose. 

Pregnancy Discuss future pregnancy plans with your patients, and discuss 

when to stop NIASPAN If It} are tryng lo conceive . Patients shoo*) be advised 

that if they become pregnant they should slop taking NUSPAN and call their 

healBicare professional. 

Breastfeeding Women who are breastfeeding should be advised to not use 

niaspan Patients, who have a lipid disorder and are breastfeeding, should tie 

advised to discuss the options with their healthcare professionai. 

©2010 Abbott laboratories 

Manufactured for Abbott Laboratories, North Chicago. IL 60O64. U S A 

500 mg tablets 
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500 mg, 750 mg and 1000 mg tablets 
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Can Science Make Us Safer? 




BY JEFF WISE 




WITH JAPAN STILL 
REELING, U.S. 
SCIENTISTS STUDY 
QUAKE ZONES 
HERE TO HELP 
MINIMIZE POTEN- 
TIAL DAMAGE. 



OULD A SENDAI-SIZE EARTHQUAKE HAPPEN HERE 

in the U.S.? Experts say it's not a matter of if, but of 
when. The areas most at risk are not, as you might 
expect, California's cities. While they frequently suf- 
fer damaging quakes, their seismic vvoes are due to a 
relatively shallow phenomenon called a strike-slip 
fault, caused by two tectonic plates grinding against 
each other. 

The Sendai event, which struck Japan in March 
with a magnitude of 9.0, resulted from a far more 
dangerous "megathrust," or subduction fault, in 
which one plate slides underneath another. The con- 
tiguous U.S. hasn't experienced such an unleashing 
of geological violence since Jan. 26, 1700, when a sub- 
duction fault off the coast of the Pacific Northwest 
ruptured with a magnitude of 9.0, sending a 30-foot 
wall of water roaring across the ocean. Twelve hours 
later, it smashed buildings and killed people in 
coastal Japan, 4500 miles away. 

In 1700, the Pacific Northwest was sparsely inhab- 
ited. Today, the combined population of Portland and 
Seattle is more than 1.1 million people, and based on 
geological evidence, there's a 10 to 15 percent chance 
another quake of that magnitude will strike those cit- 



Japan is the most earth- 
quake savvy nation in the 
world— yet it was defense- 
less against March's 
Sendai event, which killed 
thousands and wreaked 
havoc on infrastructure. 



ies in the next 50 years. Other cities in 
quake-prone regions are also vulnera- 
ble, including such unlikely places as 
Memphis, Tenn., Charleston, S.C., 
and New York City. And California's 
San Andreas Fault, while not of the 
megathrust type, remains formidable. 
Running close to most of the state's 
bigpopulation centers, it has a history 
of producing a large quake roughly 
every 150 years. (The last one was 154 
years ago.) In all, 75 million Ameri- 
cans live in areas where quakes could 
cause substantial damage. 

Despite decades of research, seis- 
mologists are still unable to predict 
these catastrophic events. Some 
experts fear they may be chaotic phe- 
nomena and hence fundamentally 
unpredictable. Instead, scientists 
focus on more attainable goals, 
deploying sensor arrays, satellite 
instrumentation and computer simu- 
lations to develop a clearer picture of 
how earthquakes happen, where they 
are likely to strike and how much 
damage they can do. "We're working 
on the basic physics," says Bill Ells- 
worth, a seismologist with the U.S. 
Geological Survey. "We need to answer 
these questions: How strong will the 
shaking be? Is there an upper limit? 
Those are critical in terms of design- 
ing structures that remain standing." 

HALFWAY BETWEEN LOS ANGELES 

and San Francisco, a leveled patch of 
dirt on the shoulder of a grassy hill is 
ringed with a chain-link fence and 
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The NexStar SE doesn't just find 
thousands of celestial objects 
far you, it educates you about 
them - one point at a time. Just 
push a button. It's that simple. 

Whether you are a seasoned 
astronomer looking for a portable 
scope with advanced features, 
or just starting your astronomy 
adventure and looking for an 
easy way to enjoy the night sky 
with the family, a NexStar SE will 
help you take a closer look. 
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dotted with a few small buildings. 
Beneath one of them is something 
quite extraordinary: a peephole deep 
into one of the most active parts of 
the Earth's crust. A team led by Ells- 
worth spent four years drilling a 
2-mile-deep, 8-inch-diameterwell for 
a project called the San Andreas Fault 
Observatory at Depth, or SAFOD. 

The borehole descends straight 
down, then curves eastward toward 
the shear zone between the Pacific 
and North America plates. The origi- 
nal borehole cut across the fault, but 
the movement of the plates — about 
an inch and a half per year, relative to 
each other — soon began severing it. 
Today, an instrument package that 
contains a seismometer, an acceler- 
ometer, a tiltmeter and otheT sensors 
rests in the shaft a short distance from 
the slippage. Ellsworth hopes SAFOD 
will operate for at least another 
decade, collecting fault-line data. 

In a sister program, Ellsworth's 
colleagues are trying to deduce the 
behavior of the Earth's crust through 
precise measurements on the ground. 
The Plate Boundary Observatory con- 
sists of a network of ground sensors 
spread over thousands of miles along 
the Pacific Coast. Thanks to super- 
sensitive GPS technology, these sen- 
sors can collectively measure defor- 
mation of the landscape with 
millimeter accuracy. Some scientists 
believe that sudden deformations 
might offer an early quake warning. 

Farther south stands another out- 
post of earthquake science: Ameri- 
ca's largest shake table, the Large 
High Performance Outdoor Shake 
Table (LHPOST) at the University of 
California, San Diego. On a recent 
sunny spring morning, a three-Story 
masonry building atop the facility's 
40-foot-long platform begins lurch- 
ing violently from side to side. With- 
in seconds, it starts to crumble. 
Bricks above a window spill down in 
sheets. Cracks spider-web out 
through the cinder block wall. It 
shatters and tumbles. By the time the 
movement Stops 22 seconds later, 



the ground is heaped with rubble. 

It's been a bad day for this particu- 
lar buildingbut a jackpot for science. 
By testing the effects of shaking on 
full-scale structures, LHPOST pro- 
vides engineers the real-world data 
they need to hone their computer 
models and figure out how to make 
buildings safer in the future. 

In this case, the ruined structure 
was made of a reinforced concrete 
frame with walls of unreinforced 
masonry — a style that was popular in 
the 1920s and that can still be found 
throughout the California danger 




zone. "Since many of these buildings 
have historic value, they can't just be 
torn down and replaced," says UCSD 
professor of structural engineering 
Benson Shing. 

In the wake of the destructive test, 
Shing's team rebuilds the structure, 
then retrofits it with antiearthquake 
measures. On the ground floor, they 
spray the walls with a 1-inch layer of 
cement mixed with sand and glass 
fibers. On the second floor, they glue 
sheets of glass fiber-reinforced poly- 
mer onto the wall much as one would 
apply wallpaper. Once the shake table 
gets rocking, a few cracks appear, but 
the walls remain intact. 

JAPAN IS THE MOST EARTHQUAKE - 

savvy nation on earth. Its population 
is psychologically prepared, its build- 
ing codes are tough, and it lavishes 
millions of dollars on research. Its 



E-Defense shake table, located at 
the Hyogo Earthquake Engineer- 
ing Research Center, north of 
Kobe, is the world's largest, 
capable of holding full-scale 
buildings up to seven stories high 
and weighing up to 2.5 million 
pounds. 

Japan has also spent decades 
implementing an Earthquake 
Early Warning (EEW) system that 
transmits an alarm signal to pop- 
ulation centers. Because a quake's 
motion travels at the speed of 
sound and a fiberoptic signal can 
travel near the speed of light, such 
a system could provide anywhere 
from a few seconds to more than 
a minute of warning. 

The EEW helped save the lives 
of more than 150 passengers 
aboard a bullet train in 2004, 
vvhen a magnitude 6.8 quake 
struck the island of Honshu. The 
train was traveling at 125 mph 
about 11 miles from the epicen- 
ter. Within 3.6 seconds of the 
quake, an observatory detected 
the tremors. Simultaneously, an 
alarm issued and the train's 
power supply was cut. The opera- 
tor applied the brakes, signifi- 
cantly reducing speed. Two and a 
half seconds later, violent tremors 
hit. The train derailed, but no one 
aboard was injured. A similar 
system gave Tokyo 80 seconds' 
warning of the Sendai quake. 

The U.S. is just starting to 
explore these kinds of technolo- 
gies. The USGS has begun to 
install 120 seismic monitors in 
the most vulnerable areas of 
California, mainly in the Los 
Angeles basin and the northern 
part of the state. Still, building 
the system will take time. "We'Te 
talking at least three years, and 
probably five" before it becomes 
operational, project chief David 
Oppenheimer says. 

With public support, similar 
systems could be placed in even' 
quake-prone part of the U.S. — 
even in places whose residents 
may not realize that slowly, invis- 
ibly, inexorably, the earth is mov- 
ing beneath their feet. PM 







Meet the newest member of the Mothers 
PowerBall family, PowerBall 4Lights. 

Designed to quickly and safely restore, maintain and 
protect all types of plastic headlights to crystal clarity. 





Sunlight, heat, cold, rain, smog, and 

harsh chemicals can accelerate 

the affects of oxidation, dulling 

and degrading headlights. 



Not only is this an unsightly problem, but 
lower light output also reduces your ability to 
see at night, creating a serious safety concern. 





STEP 1 : Prep. Works with 

any cordless drill. Apply 

a nickel-sized amount of 

PowerPlastic 4Lights® Polish. 
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STEP 2: Polish. With Mothers® 

PowerBall Mights* headlight 

restoration is safe and easy. 




STEP 3: Shine. Buff clean 

with microfiber towel. Enjoy 

the crystal-clear results. 





Forget Italy or the Bahamas. Soon, you will have 
a more exotic stamp to add to your passport: 
outer space. So, how will you get there and 
what exactly will the trip be like? PM consulted 
the visionary engineers now building next-gen 
private spacecraft. Here, a sneak peek at 
humanity's ultimate tourist destination. 
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THERE ARE DOZENS OF MILES TO GO 

before you're an astronaut. But at an altitude 
of 50,000 feet, your spaceflight is under 
way. That's when WhiteKnightTwo, the plane 
that has been in control so far, releases your 
craft like a massive bomb, and it starts to free- 
fall. After a 3000- foot drop, SpaceShipTwo's 
rocket fires. The craft bucks. The thrust 
presses you deep into your seat, building as 
you climb. On paper, you're experiencing 
nearly 4 g's, equal to four times Earth's gravity. 
In practice, this gradual ramp-up to Mach 3 is 
smooth and exhilarating. The media might 
focus on the weightlessness you'll soon feel, 
but that's not the point. You don't spend up 
to six years on a Virgin Galactic waiting list, or 
longer than that, maybe an entire lifetime, 
dreaming of floating. The dream was always 
to land a seat on a roeket ship. 

Not everyone shares this dream, or even 
respects it. Decades ago, the world watched in 
wonder as the first NASA astronauts escaped 
the atmosphere to circle the planet and later 
set boots on the moon. Today, being one of 
the first 100 customers to put down S200,000 
for a trip into space has earned you a place in 
Virgin Galactic's founders group. From the 
wider world, that honor has inspired a collec- 
tive shrug. After all, starting with Dennis Tito's 
$20 million ride aboard a Russian Soyuz in 
2001, a handful of citizen astronauts flew ear- 
lier and higher. Tito and the six Space Adven- 
tures customers who followed him made it all 
the way to orbit, where they boarded the Inter- 
national Space Station. The craft that Virgin 
Galactic flies, SpaceShipTwo, barely kisses the 
void at a peak altitude of 68 miles, offering 
just 4 to 5 short minutes of weightlessness 
before gravity pulls it back into the atmo- 
sphere. It may be a giant leap for the leisure 
class, but for mankind's expansion into space, 
it's hard to imagine a smaller baby step. 

Of course, no one signs up for the ameni- 
ties: There are no flight attendants passing 
out champagne or directing your attention to 
the bathrooms. Rocket ships don't have flight 
attendants — or bathrooms. They have rock- 
ets, which are sinking those 4 g's straight into 
your chest as the blue sky outside your win- 
dow drains to black. Part of you hopes the 
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ascent never ends — this amount of power seduces. In fact, 
many of Virgin Galactic's customers are pilots or "people who 
simply love flight," says CEO George Whitesides. 

SpaceShipTwo is lean and efficient, more like an experi- 
mental aircraft than a commercial plane. A special mother 
ship hauls it into the sky, then hybrid rocket motors take over; 
the craft returns to the runway in a controlled glide. It is the 
direct descendant of Space ShipOne, which took the $10 mil- 
lion Ansari X Prize by making two suborbital flights within 
two weeks in 2004. Virgin Galactic partnered with the vehi- 
cle's developer, Scaled Composites, to create a followup to 
the winning design, and after years of development, 
SpaceShipTwo was unveiled in 2009. It's carried aloft by 
WhiteKnightTwo, and along with seats for a pilot and co-pilot, 
it has enough room for six passengers to briefly unbuckle and 
drift around the cabin. 

Virgin Galactic isn't the only company with suborbital aspi- 
rations in 2012. XCOR Aerospace plans to undercut Virgin 
with $95,000 flights on its two-person Lynx space plane; tick- 
ets for Armadillo Aerospace's vertical launching and landing 
rocket will start at $100,000. According to Whitesides, Virgin 
Galactic is already looking past suborbital, throwing its sup- 
port behind the development of orbit-class shuttles from both 
Sierra Nevada Space Systems and Orbital Sciences Corp. 
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Scaled Composites founder and 2006 PM Breakthrough Leadership 
Award winner Burt Rutan inside SpaceShipTwo. Hie craft had its first 
solo glide flight at California's MojaveAirand Space Port last October. 




LTHOUGH THE PRIVATE SPACE INDUSTRY IS GROWING, 
it's far from viable, or proven. That's where you come in. 
Someday they'll say that mass space travel started in 2012. 
Before it extended into orbit and beyond, the suborbital hops 
sustained a global industry. And you were there, as a deep- 
pocketed early adopter, a zero-gravity guinea pig, a philan- 
thropist donating to a dream of private spaceflight that sounds 
like science fiction and might never be profitable. Most of all, though, you were 
there as an astronaut — or a spaceflight participant, according to the Federal 
Aviation Administration (FAA) — on SpaceShipTwo. 

The transition to nearly zero g, or microgravity, happens quickly, and at an 
altitude of 62 miles, your float time is underway. Here's where your training 
matters. You've been in microgravity before, on multiple parabolic flights, 
where 727s perform an undulating series of swoops and soars, creating some- 
thinglike weightlessness for up to 30 seconds at a time. The sensation is sick- 
ening for a small percentage of people, but for most, it tends to focus all atten- 
tion on the suddenly novel mechanics of motion in a gravity-free environment. 
When passengers aren't giggling, they're moving all wrong, trying to swim in 
midair or pushing too hard off walls and objects. It takes a little practice to 
turn the volume down, stop being amazed at this altered state and remember 
to look out the window. 

The window is where you're headed. Not to take a picture — the craft is 
studded with cameras inside and out, to discourage participants from fritter- 
ing away precious time squinting into their own point-and-shoots — but to see 
what's out there. You push off the seatback, keeping your legs and arms 



tucked close. Everyone on board has some 
sort of plan, and they all start the same, with 
a drift toward one of the wide, circular win- 
dows scattered liberally throughout the craft. 
The 5-minute countdown is ticking away, and 
it's nonnegotiable. When SpaceShipTwo's 
arc turns into a fall, it falls hard, peaking at 6 
g's. That's potential blackout territory, and 
serves as the craft's effective flight ceiling — 
any higher and passengers would stay weight- 
less longer but face even more g-loading 
upon re-entry. You prepared for that too: Dur- 
ing your three-day preflight training at New 
Mexico's Spaceport America, you practiced 
the breath-clenching tricks fighter pilots use 
to keep from blacking out during high-speed 
maneuvers. That's the part of the trip, the 
ride down, that will test your mettle. 

The descent will come in a few minutes. 
Right now, you are 68 miles high. The Earth 
fills your view. It's all that matters. 







2022 



IT IS CALLED THE OVERVIEW 
effect. It's not a single 
epiphany, but rather a series 
of them, all triggered by the 
simple act of staring at the 
world from space. After a full 
week in orbit, it's been a while 
since your last big one. From 
an earthward window in the 
habitat, you watch a fire 
blooming somewhere in the 
Midwest, along the Michigan- 
Ohio border. That was an early 
realization — that something 
is always burning. And that 
you can always see it, even 
when the smoke from a single 
burning house rises in a col- 
umn and spreads, pooling 
against the dome of the atmo- 
sphere to cover a whole state. 
Earth-gazing is one of the 
few luxuries aboard a space 
station. Of the handful of 
cylindrical habitats docked 
together to form this orbital 
space station — each one 
launched individually by 
Bigelow Aerospace, inflated in 



Spaceport America, 55 miles north of Las Cruces, N.M., will serve as the headquarters for Virgin Galactic. 
UP Aerospace, Lockheed Martin and Armadillo Aerospace also plan to launch suborbital flights there. 




orbit and steered into place — 
none holds a floating spa. Even 
as more habitats are added, 
the station expanding like a 
massive balloon animal, most 
will hold sleeping quarters and 
laboratory space. 

Maybe one day a hospitality 
firm will erect a true space 
hotel — little clusters of private 
rooms with body-length win- 
dows and gourmet cuisine that 
doesn't ooze out of pouches. 
But for you, it's back to the 
grind. After all, no one goes to 
space to look at Earth all day. 
Most people here are flown 
into space on their compa- 
nies' dime — in your case, to 
create protein crystals that 
grow purer and larger in 
microgravity for more precise 
drug testing. For the foresee- 
able future, space will be a 
workplace. 

You fought for your spot, 
but for most of the thousands 
willing to risk that climb 
aboard a three-stage, orbit- 
class spaceship, the costs are 
prohibitive. This has almost 
nothing to do with fuel — which 
can account for as little as 0.5 
percent of an orbital flight's 
price tag — and a whole lot to 
do with disposable vehicles. 
Even the most cost-effective 
rockets, such as SpaceX's Fal- 
con 9, are ditched midnight. "A 
747 costs around a quarter- 
billion dollars," says SpaceX 
CEO Elon Musk. "It doesn't 
cost half a billion dollars to fly 
round trip. That's because you 
don't destroy them after one 
use." Musk estimates that true 
reusability — a double-stage 
rocket design, or boosters that 
could fly themselves home — 
would lower costs by a factor 
of more than 100. However, it 
would also be "one of the most 
difficult and important inven- 
tions that humanity will ever 
achieve," he says. 

In 2022, rockets are 
cheaper but far from reusable. 
So, while suborbital travel has 
exploded over the past decade, 







YOUR SPACESHIP IS (MMOSI) RUBY 



SUBORBITAL 




sncEwnwi 

Manufacturer: Scaled Composites Size: 60 feet long, 42-foot wingspan 
Seats: Two crew members, six passengers Propulsion: Carried to 
50,000 Feet by the WhiteKnightTwo plane, then propelled to a maximum 
altitude of 68 miles by a hybrid liquid/solid-fuel rocket. Launch Plans: 

Scheduled to begin flights by 2013 from Spaceport America in New Mexico. 



im 

Manufacturer: XCOR Aerospace Size: 35 feet long, 24-foot wingspan 

Seats: One pilot, one passenger Propulsion: Lifted by four 
liquid-oxygen-and-kerosene rockets to just above 62 miles. Like SpaceShip- 
Two, Lynx returns to the runway in a controlled glide. Launch Plans: 

Flight testing begins in 2012 at the Mojave Airand Space Port in California. 



smut cam 

Manufacturer: Sierra Nevada Space Systems Size: 45 feet long, 
23.5-foot wingspan Seats: One to two pilots, five to six passengers 
Propulsion: Launches vertically on a multistage rocket, like the Atlas V, then 
hybrid rockets propel it; lands like shuttle. Launch Plans: SMSS hopes to 
fl y NASA crews to the space station by 2014 and is exploring private flights. 



with a few thousand flights per 
year and prices settling in the 
$20,000 to $30,000 range, the 
orbital market is dominated by 
research-minded corporate 
and government clients that 
are willing or able to pay many 
millions of dollars for a week 



BUM 

Manufacturer: SpaceX Size: 14 feet long, 12-foot diameter Seats: 
One pilot, six passengers Propulsion: Launches on SpaceX's two-stage 
Falcon 9 rocket; splashes down in the ocean. Launch P/ons.-The 

unmanned, cargo-hauling version has left and re-entered the atmosphere; 
SpaceX will fly it at least 10 more times before taking on NASA passengers. 



Manufacturer: RSC Energia Size: 22.9 feet long, 8.9-foot diameter • 
Seats: One pilot, two passengers Propulsion: Launches on the three- 
stage Soyuz FG rocket; additional propulsion is required to reach the moon. 
Launch Plans: Once a customer pays $ 150 million for the trip, Space 
Adventures expects to have systems in place within three and a half years. 



BiUiH 

Manufacturer: SpaceX Size: 14 feet long, 12-foot diameter -• 
Seats: Three to four Propulsion: Launches on the Falcon Heavy rocket, 

which has triple the Falcon 9's maximum thrust and/or increased range. 
Launch Plans: SpaceX CEO Elon Musk says a lunar flyby would be 
feasible — once the Falcon Heavy is built — for $150 to J200 million. 



or two in space. Even the visi- 
tors who pay their own way 
aren't really tourists; they float 
through these same lab mod- 
ules with their own for-profit 
research projects or experi- 
ments. "We know that anyone 
we're going to bring up, even 




for a short flight, won't just 
want to float around and take 
pictures," says former astro- 
naut Leroy Chiao, today an 
executive vice president at 
Excalibur Almaz, which has 
purchased Russian space sta- 
tion modules for potential 
deployment. "Pretty soon tiiat 
gets old. The people doing this 
want to do something mean- 
ingful," Chiao says. 



Your time in space is run- 
ning out. Tomorrow — in 24 
hours, that is, since here the 
sun rises every 90 minutes — 
you'll be leaving, heading 
home in a shuttle that's sched- 
uled to arrive at the station any 
minute. It's the same kind you 
rode up in: a Dream Chaser, 
carrying six passengers, one 
pilot and all the research gear 
and resupply cargo that can fit 
in the hold. The trip home, 
you've heard, is smoother dian 
many suborbital flights, since 
the craft angles gradually into 
a 1.6 g's re-entry rather than 
diving in a relatively steep 
decline. The hardest part of 
orbital travel, it's said, is orbit- 
ing, and all the strange forces 
this environment exerts on the 
human body. 

The most obvious effects 
include fluids shifting, which 
raises blood pressure as well 
as pressure in the lungs, face 
and eyes. For some, sleep can 
be difficult. And for most, 
there is some level of motion 
sickness. Richard Garriott, a 
computer-game designer and 
the sixth civilian astronaut, 
says roughly 80 percent of peo- 
ple feel sick in orbit, and pilots 
and roller coaster enthusiasts 
don't get a pass. "There's no 
correlation we can find 
between motion sickness on 
Earth and motion sickness in 
microgravity," says Garriott, 
who is Space Adventures' 
largest shareholder. It was his 
trip to the ISS in 200S that 
cleared astronauts who'd had 
laser eye surgery to go orbital. 
Until then, doctors had feared 
elevated pressure might tem- 
porarily distort their vision. 

It was a physical ailment 
that helped secure your spot 
on the space station. There 
were plenty of other appli- 
cants at your pharmaceutical 
company, most of whom could 
conduct the same research. 
But you happen to have Type 1 
diabetes. The opportunity to 






collect data on microgravity 
insulin injections and the day- 
to-day fluctuations of your 
blood sugar tipped the scales. 
These are the early days of the 
orbital-data gold rush, when a 
single procedure or study is 
often valued in the millions. 
Each flight is a major invest- 
ment, and companies like 
yours want to squeeze the 
most out of every trip. 

More of those investments 
are inbound. An announce- 
ment over the PA system sends 
you back to the window. The 
sun is rising, again, and the 
Dream Chaser's white surface 
is almost too bright to look at. 
Its Falcon 9 booster is long 
gone, and the shuttle — a 
smaller-winged, sawed-off 



cousin of NASA's — is slowly 
rotating into a docking posi- 
tion. Behind it, you see more 
fires on Earth's surface. This 
isn't the Midwest, though. It's 
the Amazon rain forest, which 
has been burning here and 
there since you first reached 
orbit. For decades, in fact, 
astronauts have watched that 
land smolder. 

The orbital view is harsh 
and matter-of-fact. There is 
beauty below, but humans are 
everywhere, their cities and 
suburbs filling the most liv- 
able spaces, the indelible 
signs of industry stitched 
across the others. This is your 
final epiphany: It's not a big 
world at all. It's smaller than 
you can possibly describe. 




XCOR Aerospace engineer Mark Street with a wind tunnel model of 
the Lynx space plane. The company also developed a liquid-oxygen/ 
methane engine— tested at California's Mojave Air and Space Port 
(below) — for future NASA manned missions. 
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IT'S NOT A TRAFFIC JAM, BUT THERE IS CONGESTION IN ORBIT. THE PILOT 

nudges your craft into a slow, slightly woozy spin as you stand by for clearance 
from the FAA, You don't mind the wait. You've never been on an old-fashioned 
rocket ship, with a massive liquid-fuel booster trailing the crew vehicle. 
There's a lot of potential energy sitting behind you — enough, it seems, to 
make it to the pocked, luminous rock now wheeling into view. 

Ideally, there would be a countdown, an old NASA-style voice crackling 





T-minus updates over the radio. But com- 
pared to what Apollo astronauts experienced, 
your blastoff to the moon from 200 or so 
miles in orbit is a relatively casual affair. The 
pilot seated next to you in this well-appointed 
two-person shuttle confirms with traffic con- 
trollers that your flight path won't intersect 
with the orbit of the half-dozen habitats hur- 
tling around the planet, and you almost hope 
he misses the launch window. If he did, you 
would spend an extra hour circling Earth, sit- 
ting in the cockpit of an almost comically 
small spaceship perched atop a mammoth 
booster vehicle at least 10 times its size. That 
would make this feel more like a mission and 
Iesslikeajoyride. 

OU WONDER WHETHER 

anyone is watching from one 
of the habitats or from Earth 
itself as the booster attached 
to the back of this shuttle 
fires. Probably not. Lunar fly- 
bys are almost universally 
ignored and generally con- 
sidered a costly, pointless side trip for the idle 
rich, who have all but run out of adventures 
in space. Besides, privately funded rovers 
have been ambling through lunar craters for 
years, and a handful of civil- 
ians have already looped 
around the moon, back when 
that kind of a mission was, 
you know, hard. 

Of course, nothing in 
space is actually easy. The 
shuttle you're in, which is 
similar to the Lynx suborbital 
space plane that used to fly 
four times daily or as often as 
800 hops per year, is nothing like the cramped, 
no-frills Soyuz capsule that Space Adventures 
managed to swing around the moon many 
decades after Apollo. Instead of peeking 
through portholes, you have a panoramic view 
of the stars and the approaching lunar surface. 
An additional, miniature habitat module sits 
behind your shuttle so that you can spread out 
during the five-day trip. What makes this flight 
so expensive isn't the duration or the training 
required, which are almost identical to those 
of an orbital stay. It's the sheer energy needed 
to travel 240,000 miles and back, supplied by 
the booster mated to your craft. 

This kind of ticket once cost as much as 
$150 million, with spaceflight participants 
footing the bill for a colossal amount of gear 
to be hauled into space: a crew vehicle and 
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either a pair of rockets to take that craft orbital and then around the moon, or 
a single, larger rocket that could do both. In 2042, the price is in the low mil- 
lions, thanks to a series of breakthroughs. The biggest of them was the strange 
rise of the beamship. This radical redesign of orbit-class spacecraft started 
small, with tiny, unmanned vehicles powered by ground -based microwave 
arrays. The beams would track a craft's hot-plate-like underside as it flew, heat- 
ing and expanding the hydrogen onboard, producing more high-velocity thrust 
than traditional oxygen-and-hydrogen-burning rockets. The advantages of 
beam-powered flight are cumulative: Smaller, simpler, more stable craft would 
also be inherently lighter, and the heat exchanger that serves as a microwave 
target could act as a heat shield during re-entry. 

"I know this sounds like science fiction the first time you hear about it, but 
when you look at the actual details, the numbers, it's not all that far-fetched," 
says Kevin Parkin, who heads Carnegie Mellon's Microwave Thermal Rocket 
project in collaboration with NASA. 

Scaling up from robotic resupply missions to cheap, booster-free manned 
flights was inevitable, and brought the price of an orbital ticket down below 
$100,000. In 2042, beamships regularly ferry cargo and passengers to orbit, 
while the purely chemical rockets and capsules are being retooled for manned 
missions to asteroids, Mars and other deep-space destinations. Every so often, a 
booster is tested by pushing a beamship around the moon— in this case, yours, 

A couple of days into the flight, your lunar loop is nearing the halfway 
mark. Back in the cockpit, the pilot points out major features as you fly 62 
miles above the moon's surface, but mostly this leg of the trip is quiet. You're 



NSTEAD OF PEEKING THROUGH PORTHOLES, 
YOU HAVE A PANORAMIC VIEW OF THE STARS 
AND THE APPROACHING LUNAR SURFACE. 



silent, watching craters flow by and imagining how long it will take, how many 
more flights like this, before boosters will be completely reusable, able to reg- 
ularly land on that craggy, alien landscape, tank up with fuel harvested from 
automated lunar mines and lift off again. How long until the moon is teeming 
with life instead of dotted with roving machines. When, you wonder, will 
space really open up? 

Then Earth rises from behind the moon, bright and bluer than any picture, 
any video or any description can capture, a glow that seems to spill into the 
cracked, lifeless lunar bowls and valleys below. It's as beautiful as those Apollo 
astronauts claimed, so pretty it's almost embarrassing. 

Even so, your mind is already skipping ahead. Someone must be booking a 
flight around Mars. You should look into that. pm 
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From the start, it was envisioned as part sporting event, part skunkworks: India- 
napolis millionaire Carl Fisher sought to build a proving ground for new cars and 
ideas, where automotive reliability, speed and strength would be tested. A century 
later, the Indianapolis 500 has been true to Fisher's dream, and your everyday ride — 
from the drivetrain to the road and rubber on which it rolls— owes much to the race. 

"It's made American cars perform a lot better," says Indy legend A.J. Foyt. "We put 
it way over the line at Indianapolis, so if it works there, it'll work on the highway." 

"At Indy, we are the NASA of the production-car world, and that's clearly why 
manufacturers are involved— it's such a good testbed," says Mario Andretti, the 
1969 winner. 

Famed Indy driver and car builder Dan Gurney offers a different analogy. "Racing is 
like warfare," he says. "It accelerates the evolution of ideas." 

Here's a look at some of the advances sparked by the battle in the Brickyard. 
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NEXT IN LINE 

In a bid to increase 

fan appeal, officials 

will unveil two * 

Indycar design 

the 201 1 race. 

contender: 

prototype— win 

higher nose and 

airfoils spanning the 

front tires — by Swift 

Engineering of San 

Clemente, Calif. 



REARVIEW MIRRORS 



Driver Ray Harroun stirred contro- 
versy at 191l's inaugural 500 by 
entering the only single-seater in the 
field, a stinger-tailed Marmon Wasp. His 
fellow drivers, each of whom had a "mechani- 
cian" riding shotgun, knew that by motoring solo, 
Harroun would have an edge in weight and aerodynamics. They 
complained that without a spotter beside him, Harroun would be 
blind to racers closing in from behind and thus be a danger to all. 
His solution: a rectangular mirror mounted to the cowl on four 
steel dowels. Harroun won the race, and by the mid-teens the 









LOOK BACK 

Ray Harroun, 

who won the first 

Indy 500, 
mounted a 
rearview mirror 
an his car's cowl. 
He reportedly 
gat the idea from 
one he saw on a 
horse-drawn 
vehicle. 



device— marketed as a "mirrorscope" or 
"cop-spotter"— was a popular aftermarket 
accessory. Incidentally, Harroun's mirror 
was a bust: It vibrated so fiercely during 
the race that he couldn't see a thing in it. 



two // TIRETECH 



Eariy racers rode on tires of rubber and 
fabric, usually heavy cotton. If that sounds 
like a delicate arrangement, well, it was: 
The fabric made for weak sidewalls and 
also generated a lot of internal friction 
and thus heat; tire pressures could double 
in a couple of laps, and one turn too many 
could bring on a blowout. 

That changed in the mid-teens, when 
tires with cords of twisted thread, not 
woven fabric, debuted at Indy. Formed by 
crisscrossing plies and sandwiched with 
rubber, the cords made for a looser but 
stronger weave and ran far cooler. 

In 1925, Firestone introduced the 
balloon tire at Indy. It offered a wider 





tread for better traction, as well as lower inflation pressure {30 
psi versus the 50 psi common at the time), which smoothed the 
speedway's bumps, improving stability and handling. Indy lap 
times dropped, and "softer" tires quickly made their way into the 
consumer auto market. 

"Racing had always been the test laboratory, because the 
demands of the track were far more extreme than anything on 
the street," says Al Speyer, executive director of Firestone Racing. 
"Indy was always the cornerstone." 

The wide, low-profile tires found on many sports cars today 
originated at Indy in the 1960s, when Goodyear and Firestone had 
mobile labs at the race. Average lap speeds rose by 15 to 20 mph 
that decade, so tiremakers sought a new product with greater 
lateral muscle in the turns. That yielded shorter, stranger sidewalls 
and a wider footprint, attributes also adopted in consumer tires. 
Even now, Indy tire research influences rubber on the road as 
companies seek tread compounds that boost traction, resist wear 
and fight the heat buildup that Speyer calls "the enemy." 



Frontenac design won the 1921 race, 
and in 1923, driver L.L. Corum finished 
fifth in a Model T— a Model Tl— equipped 
with a lightweight Fronty cylinder head. 
Chevrolet and engineer C.W. Van Ranst 
also used a lot of aluminum in engines 
Frontenac built for commercial clients 
such as Stutz. By the mid-'30s, hot 
rodders were routinely modding their 
engines with aluminum parts. Indy thus 
hosted early efforts to increase speed by 
trimming vehicle weight, and helped 
invent the high-performance auto 
aftermarket. 

five //FRONT-WHEEL DRIVE 

After winning at Indy in 1922, driver 
Jimmy Murphy placed an order for a 
front-wheel-drive car, figuring he'd post 
better times if he were pulled, rather than 
pushed, through the turns. Legendary 
engineer Harry Miller, whose cars 
and engines won the 500 a dozen times, 
responded with a design that enjoyed 
success at Indy for years. A transverse- 
mounted transmission eliminated a 
driveshaft and heavy rear differential, 
lopping as much as 150 pounds from the 
car's weight. It also enabled the driver to 
sit on the floor pan, lowering the center of 
gravity. Murphy died in a wreck in 1924, 
before driving the car, but Dave Lewis 
piloted the Miller to second place at Indy 
in 1925, prompting other teams and 
automakers to adopt the configuration. In 
1929, two American passenger cars— the 



THREE // MAGNESIUM WHEELS 




Racer and engineer Ted Halibrand spent World War II working with 
Douglas Aircraft. When the shooting stopped, he put his expertise 
to use in auto racing, crafting the first of what would become his 
trademark magnesium-alloy wheels. The 500's winner rode on 
Halibrands in 1946 and every year thereafter through 1963. 
Usually alloyed with aluminum and zinc, the wheels eventually 
made thejump to hot rods and muscle cars— and into motorhead 
vernacular as "mags." The low-profile rims found on many sports 
cars today can be traced to the original Halibrands. 

four // LIGHTWEIGHT ENGINE PARTS 

Having quit his namesake car firm, Louis Chevrolet founded the 
Frontenac Motor Co., which never offered a viable production car, 
but developed a string of wildly successful Indy racers with 
"Fronty" aluminum crankcases and other hardware. A ground-up 




ROOKIE MISTAKE 

Front-wheel-drive 

Blue Crown Specials 

dominated the 1947 

race. In his first Indy 

showing, Bill Holland 

led until he waved 

teammate Mauri 

Rose past, believing 

Rose trailed by a lap. 

Rose won; Holland 

took second. 



The front tires 
steered and 
propelled the 
car, which was a 
problem as cars 
got faster. 



The lack of a 

driveshaft 

simplified the 

powertrain, 

decreasing 

weight. 



With a lower 
driver's seat, the 
cowl height and 
overall profile 
also dropped, 
reducing drag. 



A smaller, 
simpler rear 
axle made 
room for a 
larger fuel 
tank. 



ILLUSTRATIONS BY MERGE IGLESIAS 
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St. Louis-built Ruxton and the Cord 
L-29— went into limited production with 
front-wheel drive. In the 80-odd years 
since, it has come to dominate the world's 
passenger cars. 

six //SUPERCHARGERS 

AND TURBDCHARGERS 

Supercharger technology predates the 
automobile by more than a generation (it 
evolved from blowers used to stoke blast 
furnaces), but it didn't catch on with auto 
enthusiasts until Mercedes sent a team 
of supercharged cars to Indy in 1923, 
The German cars were also-rans, but the 
underlying idea— that pumping air into an 
engine's intake manifold boosts power- 
inspired Fred Duesenberg to develop a 
centrifugal supercharger for the 1924 
race. A blown Duesey won that year, and 
the devices moved quickly into the main- 
stream. By the time superchargers were 
offered on the iconic Cord 812, in 1937, 
Indy race teams had honed the devices 
considerably. 

Meanwhile, a variation on the technol- 
ogy was found in ships, airplanes and 
locomotives: turbochargers that pumped 
air into the combustion chamber like 
superchargers but were powered by 



i HE BRICKYARD BY THE NUMBERS 



exhaust gases, not the crankshaft. The technology debuted at Indy in the Cummins Diesel 
Special of 1952, a crazy-fast car that was both made and undone by its turbo: The low- 
hanging air intake sucked up tire debris and clogged during the race, causing the engine to 
overheat. Later race teams "improved them a lot," legendary car builder A J. Watson says. 
Detroit pursued turbos with surprising speed, offering the first production turbocharged 
gas engines in the 1962 Olds Cutlass Jetfire and Chevy Corvair Monza Spyder. 



seven // INTERCOOLERS 



By the mid-'20s, race engineers recognized that superchargers were vexed by an unwanted 
byproduct, one that they would share with turbos: Air warmed as it was compressed and 
shoved into the intake manifold, and in the process lost density— thus compromising 
the very point of having a blower. The solution was a heat exchanger bolted between the 
charger and the engine. The first, in 1926 or 1927, was reputedly the brainchild of Frank 
Lockhart, an engineer and driver in Hairy Miller's shop. The idea didn't take to the street 
until the '70s, when Porsche's early Turbo Carreras were augmented by intercoolers. Today, 
they're commonly found on supercharged and turbocharged passenger cars. 




ALTERNATIVE FUELS 



Indy teams studied alternatives to gasoline long 
before any inkling of an energy crisis. Driver Leon 
Duray experimented with methanol in Indy racers 
in or about 1927, midway through a careerthat 
saw him win the 500 pole twice and start six of 
his eight races in the top five. A methanol- 
fueled Miller set the longest-standing (for nine 
years) Indy lap record of 124.02 mph in 1928. 
In 1965, a year after gasoline increased the 
severity of a fiery seven-car Indy crash, the 
racers switched— permanently— to less volatile 
alcohol fuels. 




Entering Turn One after the 3330-FOOT FRONTSTRETCH, 
cars are generally running at 225 MPH, but the drivers keep the 
gas pedal floored. TIRE SCRUB REDUCES SPEED TO A 
STILL-INSANE 220 MPH. 

A driver running flat out sustains MORE THAN 3 G'S in all ihe 
turns. So a 160-pound driver presses against the side of the 
cockpit with 480 POUNDS OF FORCE. 

Because Indycars rev up to 16,000 RPM, they provide a brutal 
test for consumer engine oils. Ifyoucan make an engine 
lubricant that lives through [Indy], it's going to do well in 
production cars," Mario Andretti tells PM. 

In the fall of 1909, 3.2 MILLION BRICKS were used to 
resurface the track, giving the venue its nickname, the 
Brickyard— and making the race much safer. Except for the 
start/finish line, the track was paved with asphalt in 1961. 

Known as the Yard of Bricks, the start/finish line is 3 FEET 
WIDE and made of original 1909 Indy bricks. 

The fi nst Indy 500 winner, Ray Harroun, earned $14,250. In 
2010, winner Dario Franchitti pocketed $2.75 MILLION. (The 

2011 prize had not been announced by press time.) 

Of the approximately 400,000 SPECTATORS, 257,000 FILL 

THE GRANDSTAND and other permanent seats, and the 
remainder watch from the 253-ACRE infield. 

It takes a lot of food and drink to feed all those people. The official 
consumption totals in 2009 included 30,000 GALLONS OF 
BEER AND SODA, 10,000 POUNDS OF BRICKYARD 
BURGERS and 8 MILES OF HOT DOGS AND BRATWURST. 







hene // ELEVATED CURVES 



In 1911, when most roads were built for horse traffic, Indy 
became perhaps the first American motorway with banked 
curves. Averaging 9 degrees, 12 minutes, they helped early 
racers achieve high speeds— and may have encouraged 
highway engineers. When a panel of them designed the Lin- 
coln Highway's "Ideal Section" in the early 1920s, it decreed 
that curves be likewise banked and have a minimum radius of 
1000 feet— safe for cars going 35 mph. As Indycars became 
faster in the 1930s, a string of deadly wrecks led officials to 
widen the Brickyard's curves and redesign their retaining walls to 
return errant cars to the track. In 1955, similar thinking spawned a 
standard of the modem American highway: the Jersey barrier. 




ten // SEATBELTS 



BARNEY OLDFELD 1922 



Many eariy fatalities occurred when drivers were ejected from 
vehicles, but it wasn't until 1922 that Barney Oldfield ordered a 
harness for his Indycarfrom a parachute manufacturer— and 
reputedly became the first driver to buy seatbelts. (Oldfield, also the 
first to achieve a mile a minute on an oval track, and inspiration for 
the traffic-cop inquiry— "Who do you 
think you are, Barney Oldfield?"— had 
evidently grown cautious; he didn't 
race at Indy in 1922 but rather drove 
the pace car.) Automakers caught the 
safety bug much later. Nash offered 
factory-installed seatbelts in 1949, 
and the Big Four made front-seat belts 
standard in 1964. 




eleven //FOUR-WHEEL DISC BRAKES 



Another gift from racing genius Harry Miller, four-wheel disc brakes 
first appeared on his four-wheel-drive Miller Specials of the late 
'30s. The midengine cars weren't very fast, but they sure could stop. 
Discs caught on among other teams in the late '40s. They were first 
offered to American motorists on Crosley's tiny passenger cars of 
1949. "The race created the disc brake, 100 percent," says Mario 
Andretti, who ran the 500 29 times and won it in 1969. 




A unique car hit 
the bricks at 
Indy in 1952. 
Powered by a 
massive 
turbodiesel 
engine, it set 
speed records 
but failed when 
track debris 
clogged the 
turbocharger. 




n a monocoque- 

3dy car at Indy in 

.d64, Eddie Sachs 

rashed and died in 

the second lap. 

The wreck, which 

also killed driver 

Dave MacDonald, 

involved seven 

cars and was the 

first ever to stop 

the race. 



Introduced to Indy in the 1960s, the 
monocoque tub was an early type of unibody 
construction. The breakthrough, paired with 
a rear-engine setup, cut weight and upped 
average lap speeds by more than 15 mph. 




STEEL-TUBE FRAME 

This typical roadster skeleton survived even after 
rear engines debuted in the 1960s. 




HEAVY BREATHING Through a port by the right front wheel, the 
turbocharger sucks in air, blows it into the engine— increasing horsepower- 
and then exhausts the spent fuel through pipes on the car's left side. 




MONOCOQUE TUB 

Sheet metal was riveted together, forming a stiff 
structure that doubled as frame and body. 



HIGH-PERFORMANCE DIESELS 

Diesels were known for brute 
strength, long life and black 
smoke, but hardly for speed, when 
Clessie L Cummins convinced 
speedway officials to let him enter the 
race with an experimental car in 1931. 
Dropped into a custom Duesenberg 
chassis, the four-cylinder Cummins didn't 
break any records, but it ran the entire 
race without a pitstop and took 13th— 
and did it five years before Mercedes 
marketed the first diesel passenger car. 
Cummins steadily improved his diesels 
and had a breakthrough for the 1952 race, 
when he commissioned car builder Frank 
Kurtis to craft a low, sleek chassis around 
a 6.6-liter turbocharged truck motor laid 
on its side. Driver Freddie Agabashian 
shocked the racing world by riding the 
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Cummins Diesel Special to the pole. 
Mercedes and Peugeot began offering the 
first turbodiesels to the masses in 1978. 

thirteen // HARD DRIV[NG SURFACES 

Indy offered an early and painful demon- 
stration of the fact that roads built for 
horses would not meet the demands of 
fast-spinning rubber tires. The track's 
original surface was a variation on 
bituminous macadam: gray gravel laid 
atop a clay base and covered in a thick 
slathering of pitch, which itself was 
layered under 2 inches of finer gravel and 
pitch and then covered with white stone. 
The track's designer promised that once 
smoothed by steamroller, this concoction 
would be hardier, safer and faster than 
other American courses. But the surface 
came undone in the opening minutes of 
the speedway's August 1909 inaugural 
weekend. As Charles Leerhsen writes in 
his entertaining new book, Blood and 
Smoke: A True Tale of Mystery, Mayhem 
and the Birth of the indy 500 (Simon & 
Schuster, 2011), track debris "could rip 
a man's face to bloody ribbons, crack 
or work its way around the edges of his 
goggles, and invade his eyes, blinding him 
to slow-moving or broken-down vehicles 
ahead." Deep ruts led to rollovers. Five 
people died; a driver, two riding mechan- 
ics and two spectators. In the fall of 
1909, Fisher and his partners rebuilt the 
Indy track with 3.2 million bricks. The 
Brickyard was born. That same year, 92 
percent of America's 2.2 million miles of 
public roads were dirt; concrete pave- 
ment accounted for 9 miles. Today, our 
paved roads span 2.7 million miles; the 
interstate system alone required nearly 
300 million cubic yards of concrete. 




fourteen // FOUR-WHEEL DRIVE 

This now-common consumer-car setup 
saw an early application at the speed- 
way. In 1934, a 4WD Harry Miller car led 
the race for several laps. In the late '30s, 
Miller designed another line of 4WD rac- 
ers, the Gulf Specials, which attracted a 
lot of ink but proved no more sure-footed 
than racers with two-wheel drives— and 
slower than many of them. That didn't 
stop others from championing the form: 
In 1946, a twin-engine Fageol managed 
plenty of speed before it ran into a wall, 
and in 1963, Andy Granatelli entered an 
all wheel-drive car with Bobby Unserat 
the wheel, to middling effect. 

AERODYNAMICS 

Indy cars have been platforms for 
streamlining theory since the first race: Ray 
Harroun's 1911 Marmon Wasp was so named 
because its tail tapered to a point, an early (and 
farsighted) stab at trimming drag. 

In the early '70s, when most American cars 
were aerodynamic battering rams, Indy teams 
borrowed from aviation to boost speeds and trim 
fuel consumption, deploying inverted wings and 
ground-effects skirts on race cars. The whale's tails and 
spoilers in vogue among modem tuners can trace their lineage to 
Indy teams' efforts to increase downforce and cheat the breeze. 
In 1971, driving legend and team owner Dan Gurney added a 
thin bracket of sheet metal to the trailing edge of his Indy car's rear 
wing— and was shocked to find that it dramatically boosted the 
car's traction and speed in the turns. 

Today, a variation on the Gurney flap can be found on a slew of 
modern passenger cars from BMWs to Toyotas: It's the little lip at 
the trailing edge of the trunklid. Nevermind that rear-end down- 
force isn't critical on either a luxury ride or a front-drive econobox. 
"Whether it's there as a styling item or it really works," Gurney 
says, "well, that's the way the industry goes." ph 



HALL CHAPARRAL 1978 



With a suite of 
aerodynamic 
features, the 
Chaparral 2K 
debuted in 
1979 and won 
six times in 27 
Indy series 
starts injust 
three seasons. 
Johnny 
Rutherford 
drove a 2K to 
victory 
in the 1980 
Indy 500. 




FRONT mm 

Essentially an jpside-down 
airplane wing, this feature 
creates downforce to 
increase front-tire traction. 



AIR INTAKE 

This duct feeds cool air 
to the sidepod-mounted 
radiators. 



GROUND EFFECTS 

Two channels beneath the 
car create a vacuum that 
literally sucks the car 

downward. 



REAR WING 

Like all aerodynamic 
devices, it produces 
downforce and drag, which 
engineers balance for 
traction and streamlining. 
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SURGEON GENERAL WARNING: 

Cigar Smoking Can Cause Lung 
Cancer And Heart Disease. 
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■ Northeast of Anchorage, Alaska, bush pilot Terry Holliday soars through a gorge on the Knik 
River, en route to the Knik Glacier, the kind of backcountry flying that's high in reward— and risk. 
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ast wilderness, fickle weather, iru 
.laska has always been risky, and it's made even more so by the 
laredevil creed of the hush pilot. Now, a new generation of back- 
ountry aviators looks to technology to make northern skies safer 
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N THE AFTERNOON OF Aug. 9, 

2010, eight passengers climbed 
into a single-engine De Havilland 
Otter floatplane at a fishing lodge 
near Dillingham, Alaska. A light rain 
was falling from the low-hung clouds, 
and gusty winds roiled the surface of 
the lake, but the group was keen to 
press on to the next destination, a 
fishing camp on the Nushagak River. 
The poor weather had delayed them 
all morning, but now, finally, the pilot 
was giving them the thumbs-up. 

They had every reason to trust his 
judgment. Theron "Terry" Smith, 62, 
was a former chief pilot for Alaska Air- 
lines and one of the most experienced 
aviators in the state. By 2:30 pm, the 
last of the party was buckled in. With 
a full-throttle roar, the Otter rose from 
the lake and headed southeast. 

It didn't get far. Three hours later, 
another pilot spotted the Otter's bro- 
ken fuselage on a ridge a few miles 
from the lodge. A helicopter rescue 
party found four badly injured and 
five dead, including Smith. 

Fatal airplane crashes are far from 
unusual in the far north, but the 
Aug. 9 accident was special. Among 
the dead was Alaska's former U.S. 
senator Ted Stevens, 86, one of the 
nation's leading advocates for avia- 
tion safety. A pilot himself, he had 
lured millions of dollars in federal 
aviation grants to the state. 
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That even a figure such as Stevens 
could wind up dead in a plane crash 
underscores the brutal reality of flying 
in Alaska, where the fatalities per capita 
are 20 times higher than the national 
rate. Alaskans have long accepted that 
risk. They have no choice: Aviation is 
essential to life in America's biggest 
state. It's how remote, roadless villages 
get their mail and supplies. It's how 
hunters and prospectors get into the 
backcountry. It's how fishing lodges 
bring in their clientele. Without small 
airplanes, modern life would be impos- 
sible across much of the state. 

The huge distances and the rugged 
terrain are only part of what make Alas- 
kan flying so dangerous. A National 
Transportation Safety Board (NTSB) 
study also identified what it termed 
bush syndrome, or the willingness of 
pilots to take risks that put themselves 
and their passengers in danger. 

One example: a type of accident the 
NTSB categorizes as " visual flight rules 
(VFR) into instrument meteorological 
conditions (IMC)," meaning that a 
pilot who has been navigating by sight 
finds himself in weather conditions 
that make it impossible to see where 
he's going or which way is up. VFR into 
IMC is a leading cause of fatal crashes 
in Alaska, perhaps including the one 
that killed Stevens. The NTSB study 
noted that 50 percent of the pilots 
interviewed admitted to flying VFR into 
IMC, and nearly one-quarter of them 
did it intentionally. 

Ted Stevens wanted to change that 
cavalier mindset. He helped to estab- 
lish the Medallion Foundation, an edu- 
cational nonprofit that encourages 
pilots and air carriers to promote a 
culture of safety. And he backed a Fed- 
eral Aviation Administration-led tech- 
nology initiative called Capstone. Under 
the program, which began in 1999, the 
government paid for private aircraft to 
be fitted with a GPS system that broad- 
casts the aircraft's position to ground- 
based transceivers, which then send 
back data about weather and the loca- 
tion of nearby aircraft In regions where 
Automatic Dependent Surveillance- 
Broadcast (ADS-B) was implemented, 




I 



Fifty years of hunting trophies hang from the walls of Terry Holliday's hangar at the 
airport in Birchwood, Alaska. "I took most of the Alaskan ones by flying to where I was 
hurting," the bush pilot says. "The oldest one up there is a black bear from 1961." 



the system cut accidents nearly in half. 

But for all the talk of improving 
safety statistics through education and 
technology, it's important to recognize 
that there is a reason why some risk- 
taking bush pilots fly the way they do. 
In a decade of visiting Alaska, I've 
traveled frequently in small planes, 
occasionally in conditions that seemed 
insanely hazardous. Stevens's death 
made me think of all the times I'd flown 
low through mountainous terrain, or in 
disturbingly poor visibility. 

I thought in particular of John Gray- 
bill, a renowned bush pilot whom I'd 
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Ted Stevens, a U.S. senator from Alaska for four decades {left), 
survived a 1978 plane crash at the Anchorage International Airport 
that killed his first wife, Ann. A longtime champion of aviation safety, 
he died last August with four others in a small-plane crash. 



On the general aviation ramp at the Anchorage airport, which is now 
named for Stevens, Wilfrid Ryan Jr. (below left), owner of Ryan Air, 
and his son Lee prepare for takeoff in a CASA 212-200. The Ryans' 
13-craft fleet services an area the size of the eastern U.S. 




profiled in 2001. As he squired me 
around the state in his two-seat plane, 
touching down on rough gravel bars 
and tundra-covered hilltops, Graybill 
seemed utterly fearless, even when 
high winds and turbulence shook us 
like a dog toy. He delighted in talking 
about the five crashes he'd survived. 
"You're not a bush pilot," he'd say, 
"until you've crashed a plane or two." 

Graybill's behavior may seem baf- 
fling, but it was not wholly irrational. 
What kept him flying when the danger 



THE PERFEC. 

BUSH PLANE 



Nearly 20 years after Piper Aircraft 
discontinued production of the PA-18, 
the Super Cub remains the iconic plane 
for the Alaskan outback. It's not the 
fastest bird in the sky, but the follow- 
ing features and modifications make it 
a great fit for even the roughest impro- 
vised runway. — DAVIN COBURN 



HIGH WINGS 

Increase visibility 
and allow for 
landings on strips 
with overgrown 
vegetation. 

VORTEX 
GENERATORS 

Metal fins atop the 
wing and under 

the horizontal 
stabilizer improve 

control. 



CLIMB 
PROPELLER 

Blades with a lower 
pitch angle boost 
takeoff and climb 
performance. 

TAIL WHEEL 

This configuration 
is more rugged 
than a tricycle- 
geared design and 
offers greater prop 
clearance. 







meterwas off the charts was, 
I think, the same thing that 
kept Terry Smith in the air — 
and, to a certain extent, me. 
Riding shotgun with 
Graybill did not just give me 
premonitions of my own 
death. It also made me feel 
intensely alive. When I came 
back from my week with 
him, I felt oddly trans- 
formed. I began to have vivid 
dreams of flying small air- 
planes. In time, I became 
convinced that the only way 
to stop having these dreams 
was to get my pilot's license. 
And so, when a small wind- 
fall brought me a modest 
chunk of change, I drove to 
the nearest small airport 
and signed up for an intro- 
ductory lesson. It was abso- 
lutely terrifying. Six months 
later, I had my ticket. 

When I heard about Ted 
Stevens's death, I wanted to 
ask Graybill for his take so I 
could post it on my blog, 
jeffwise.net. But I was in northern 
Manitoba at the time, and I had to 
check out of my hotel in 45 minutes. So 
I patched together a post based on past 
interviews, put it online and caught a 
ride to the airport. 

I got home late, crawled into bed 
and woke up the next morning to find 
the following comment on my blog: "I 
thought that I would let you know that 
John Graybill died in a plane crash with 

CONTINUED ON PAGE 150 



BELLY TANK 

This 32-gallon 
reservoir 
supplements two 
standard 18-gallon 
wing tanks. 

LANDING GEAR 

Bush planes can 
be fitted with 
floats, tundra 
tires, skis or 
wheel-ski combos 
(shown here). 



SAFETY 
AVIONICS 

Gaimin's GMX 
200 provides 
GPS data and 
navigation aids, 
Iridium sat 
phones work 
even in remote 
villages, and 
emergency locator 
transmitters 
pinpoint downed 
planes. 
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IN HIDDEN SHOPS, GARAGES AND CONVERTED FACTORIES 
ACROSS AMERICA, NEW-SCHOOL COMMUNITIES OF CRAFTS- 
MEN ARE SHARING SKILLS, PASSION-AND, YES, TOOLS- 
WITH PROS AND NEWCOMERS ALIKE. WELCOME TO THE 
LOYAL BROTHERHOOD OF THE BOLT. NOW GET TO WORK. 



Photograph by Dean Kaufman 




Illustrations by John Etheridge 



Warehouse Woodworkers 

{Brooklyn, NY.} 

A hive of chisel-slinging dovetail enthusiasts 
crafts furniture in a reborn industrial space. 

It all started with a tight spot crying out for a credenza. Pete 
Raho needed furniture that would fit into his tiny Brooklyn 
apartment, and when he couldn't find anything at Ikea, he 
realized he needed to make it himself. Except that he didn't 
have tools. Or a shop. Or woodworking skills. 

Raho found all three at Makeville Studio, a Gowanus 
shop where he honed his craftsmanship capabilities. After 
finishing the credenza, Raho began working with a teacher 
from Williamsburg's 3rd Ward, a cluster of warehouses and 
fabrication shops with a curriculum full of technical classes. 
The instructor, David Yepez, founded the furniture company 
David Alexander Designs. Raho and Yepez clicked. The 
teacher suggested that Raho tweak a new bike-rack design 
by replacing a simple butt joint with a more sophisticated 
spline, and Raho, an MBA, helped Yepez convert his back- 
of-the-envelope business plan to a more evolved cash-flow 
system. "I'm not a master craftsman and I'll never be one," 
Raho says of his furniture-making. "What I bring to it is a 
clever design that solves a problem a lot of people have." 

The 3rd Ward is just part of a burgeoning furniture 
scene in Brooklyn. Pros like Jonah Zuckerman design and 
build stunning dining tables, Nate Shellkopf uses reclaimed 
longleaf yellow pine to reproduce historic brownstone doors, 
and the retailer Tools for Working Wood has any marking 
gauge or bow saw a craftsman could need. The work finds an 
audience at annual events such as BKLYN Designs and at the 
weekly Brooklyn Flea, a DIY bonanza that serves as many new 
builders' debut marketplace. Some of those rookies are one- 
time office workers who changed careers during the reces- 
sion. "I could try to find another 9-to-5 job," says Raho. "But it 
would be much more fun to be covered in sawdust every day." 

D In a class at Brooklyn's 3rd Ward shop, woodworkers shape 
heart pine into bar stools, and one student, Ben Simon, rewires 
a mid-1980s Casio synthesizer and dads it in mahogany. 



Sturgis, Miss. 
APRIL 15-17 



nation (aka Airheads, named for 
their air-cooled engines) joins 
Craig "Veen" Vechorik at the 
Bench Mark Works open 
house and swap meet each 
spring. Vech, who says he has 
"twisted wrenches for a living" 
for 40 years, has tips— and 
parts— to offer riders rehabbing 
rare rides. Bring on the Slash-5 
toaster tanks. 



Follow 

Workshop 

Etiquette 



RULE NO. 1 

Don't lend tools unless 
you can part with them 
for a while. Surfboard 
maker Timmy Patterson 
recently received a Skil 
100 power planer 
someone had borrowed 
from his dad — 40 years 
before. 

RULE NO. Z 

Don't offer advice unless 
asked for it. 

RULE NO. 3 

No one likes your music. 

RULE NO. 4 

"Safety" is a six-letter 
word but a seven-day-a- 
weekjob. The Flaming 
Lotus Girls can train any 
builder on all tools— 
forklifts, torches— and 
their safety record is 
flawless. (They have fire 
extinguishers aplenty.) 

RULE NO. S 

If a colleague does set 
himself on fire, put him 
out, whether or not he 
deserves it. 

RULE NO. 6 

Limit the personal 
information. You're in 
the shop. Talk shop. 

RULE NO. 7 

Bring Pedro's Tacos for 
the Surf Ghetto board 
shapers, bring pizza for 
the Dixie Bottleheads, 
and when in doubtjust 
bring beer. 



Guitar Fanatics 

{Burlington, VtJ 

Next-gen luthiers tackle 
everything from mando- 
lins to electric 12-strings. 




Creston Lea was build- 
ing cabinets and playing 
music on the side when a 
friend asked him to install 
pickups on a guitar— Lea 
was the only guy he knew 
with a router. 'I was terri- 
fied. A guitar seemed too 
precious," Lea says. He 
did it-and then built a 
guitar body. Then another. 
Eventually, he had enough 
clients to quit his day job. 

Now Lea is a member of 
an eclectic con nunityo: 
stringed-instrument build- 
ers in northern Vermont, 
who range from ex-Phish 
sound engineer Paul 
Langucdocto mandolin- 
maker Joseph Carnpanclla 
Cleary and violin builder 
Warren Ellison. 

Michael Millard, who 
creates heirloom-quality 
acoustic guitars for Froggy 
Bottom in nearby Chelsea, 
asked Lea for an electric 
guitar, Millard's firsl. l-'or 
the neck. Lea says, Millard 
specified SD5 /iooo of an inch 
at the nut and ,10 /iooo at 
the 12th fret. "I'd never 
had someone give me 
measurements in thou- 
sandths before," Lea says. 
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Amp-Makers 

{Asheville, N.C.} 

The Dixie Bottleheads 
salvage retro tech for 
crisp audio. 




"It's a rebellion against the 
idea that you cant design 
a piece of gear unless 
you have an engineering 
degree," amp builder Jim 
Dowdy says. Dowdy is a 
member of a loose group 
of perfectionist audiophile 
tube-amp builders called 
the Dixie Bottleheads, 
acrewmatdesigrsand 
builds components around 
vintage vacuum tubes. 
The Bottleheads use tubes 
not only for their lush, 
resonant tone, but also 
because they're reward- 
ing to work with -small 
changes can yield big sonic 
benefits. Builders hunt 
lor rallies, pajridenrg 
midcentury war-surplus 
electronics for a windfall 
of otherwise-unobtainable 
vintage tubes. 

To measure the changes 
wrought by a new trans- 
former, the Bottleheads use 
a fail-proof test: listening. 
"A particular amp might 
have gone through eight 
iterations, so we just get a 
dozen people together and 
decide which is better," 
Dowdy says. "You have 
to listen with an open 
mind. And open ears." 



Instructor Greg 

Bauer (no cap) 

teaches Gene 

Shaw (far right) and 

Dan Justis to craft 

a 20-foot catboat 

day sailer in 

Brooklin, Maine, a 

center for wooden 

boatbuilding. 



Talk Shop 
Like a Pro 



SPEAK PLANER 

In the world of 
woodwork, do not 
mix up the terms 
"plane"— the hand 
tool— and "planer," 
the lumber-milling 
machine. 

COLLET WHAT IT IS 

A drill holds bits in a 
chuck, a router grips 
bits in a collet, and a 
circular saw blade 
spins on an arbor. 

ARTICULATE A CAR 

Pronounce "Porsche" 
as a two-syllable 
word. Do not say "Alfa 
Romeo" as if the name 
precedes "Juliet," and 
ask Q for the Aston — 
not Austin— Martin. 

KNOW THE NAILS 

To toe-nail, drive a 
fastener at an angle 
into perpendicular 
2 x 4s. Face-nail a floor 
by hammering into the 
top side. Do not 
finger-nail. 

JUST SAY "FUEL" 

When in doubt, avoid 
terms like gasoline, 
diesel, nitro, propane, 
ethanol, acetylene, 
butane, methyl 
alcohol, kerosene or 
oil. Call it fuel, fool. 




Boatmen 

{Brooklin, Maine} 

An armada of shops and craftsmen have made this 
hamlet into a national capital of wooden boats. 

"There are eight boat shops in a one-horse town," sailboat 
builder and Brooklin, Maine, resident Brion Rieff says. The 
town thrives today, but the future was uncertain in 1978, 
when Steven White began working at the Brooklin Boat Yard, 
a business once funded by his grandfather, author E.B. White. 
At the time, low-maintenance fiberglass models seemed 
poised to send the wooden boat the way of the buggy whip. 
Then advances in laminated woods and marine epoxies 
ushered in an era of cold-molded, low-maintenance wooden 
boats like the ones White builds in his 50-man shop. The 
WoodenBoat School, founded by WoodenBoat magazine pub- 
lisher Ion Wilson in an attempt to preserve the craftsman- 
ship of a dying art, soon began to flourish. Students today 
learn bronze casting and basic seamanship, and core courses 
teach novices to build their first boat. "Wood is alive," Rieff 
says. "And it smells good. You lay up a fiberglass boat and 
you stink." Or, as White puts it: "There's just something 
romantic about being up to your ankles in cedar shavings." 



Kites Rise 

Port Townsend, Wash. 
MARCH 15-18, 2012 



On a peninsula at the edge of 
Puget Sound, the Fort Worden 
Kitemakers Conference cranks 
out hundreds of kites, from 
paper and bamboo diamonds to 
5 x 14— foot cells that take days 
to complete. "From 7 am to as 
late as you can stay up, there's 
someone there to talk kite- 
building," American Kitefliers 
Association president Barbara 
Meyer says. 
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I A Speedhound frame built by Peacock Groove gets the 
once-over from Speedhound designer Chris Cleveland (left) 
and Chris Kvale— frame builder, neighbor and member of 
the Minneapolis bike-building community. 



Custom-Bike Framers 

{Minneapolis} 

Fix-a-flat pragmatism meets two -wheel fantasy. 

vibrant bike scene thrives in Minneapolis, fueled, by 130 
miles of paths. Frame fabricator and Peacock Groove owner 
Erik Noren makes TIG -welded steel frames while host- 
ing three additional builders in his shop: Matt Ap pieman 
builds carbon-fiber racing bikes, Vincent Dominguez does 
brazed frames, and Chris Cleveland constructs Speedhound 
bikes with a Swiss Army Knife vibe. The fringy Black Label 
Bike Club (named for the classic blue- collar beer) welds 
gravity- defying double-high bikes of pure antiestablishment 
bravado. They share winter biking tips at the Hub Bike Co-op, 
which hosts classes. "We fix bikes, and we encourage people 
to fix their own bikes," says Benjamin Tsai, co-founder of the 
co-op. "We like to empower people." In 2010, Noren orga- 
nized Minnecycle, an exhibit of the work of eight local shops. 
"I did it to tell the stories behind the bikes," Noren says. "I 
wanted people to know we're laborers. We make things." 



Hot Rodders 

{Montville and Pomona, N.J.j 

Street freaks unite in 
custom-car clubs across 
the Garden State. 




Two car clubs thrive at 
opposite ends of New 
Jersey. Co-founder Rich 
Conklin's Dead Mans 
Curve Car Club is near 
New York, while Jim 
Rawa's Street Aces club 
is 120 miles to the 
siiuih. I bey ravelheir 
differences: Conklin's 
group hews to the Ed "Big 
Daddy" Roth street freak 
aesthetic-it favors 1960s 
drag racers rc-tamed for 
street driving. Rawa, who 
at age 32 has owned 246 
cars, leads young mechan- 
ics through prc-1964 
"kustom' restorations. 
But the clubs share a DIY 
ethic. "SI reel Aces :s rol 
abuy-and-driveclub," 
says co-founder Rawa. 
"Just the opposite." And to 
extend the spindles on a 
'55 Chevy, the 55-year-old 
Conklin once scavenged 
steel from a bucket loader 
on his pumpkin farm. 

The dubs mir-g'.eal 
Dead East, a Jersey car 
show in its 29th year. 
Conklin and Rawa met 
l:'e:e wher. Rawa was jus: 
13, talking shop about a 
rehabbed 71 Chevelle- 
that belonged to his mom. 






Gourds SOQT More than 20,000 people on 



NOVEMBER 4-6 






Wit\ 



week after Halloween to launch 
forlorn pumpkins as far as 
homemade cannons and 
catapults can fling 'em. Wolfman 
Joe Thomas's winning 2009 
shot flew more than 3000 feet 
into the wind— if that's too 
daunting a distance, just gussy 
up and go for the Miss Punkin 
Chun kin Pageant prize. 



Robots Stroll 

Dallas MAY 14 AND NOVEMBER 12 

Robot building is a competitive endeavor by nature— any designer 
wants his bot to complete a task the most quickly and efficiently. 
Texas's biannual RoboRama event puts machines through formal 
contests like the RoboColumbus way-finding challenge. The appeal, 
Tankbot co-builder Paul Bouchier says, is "to see something you 
made work under its own power." s* ■■■» 




fi 






H Raming Lotus Girl Rebecca "Hotmetal" Anders uses an 
oxyacetylene cutting torch to alter the roots of Mutopia — 
a fire- breathing metal robot flower. 



Fireball Sculptors 

{San Francisco} 

The Flaming Lotus Girls shape metal and tame propane to make fire art. 

hile she was working on her first fire sculpture, Pouneh Mortazavi dragged pieces of 
iron pipe to Home Depot every night, where she'd sort through plumbing bins to find a 
length that fit. "Then 1 figured out that there were numbers on the pipes," she says. "I 
was pretty proud of that." She's come a long way— Mortazavi is one of the first members 
of the Flaming Lotus Girls, a group that designs and builds outrageous fire sculptures. 
Its first project was a flower-shaped kerosene shooter adorned with pink glitter. Soma, 
a recent creation, takes the shape of a massive neuron, with 36 computer-controlled, 
audience-actuated fire features. 

The group's projects require skill in MIG welding, sheet-metal fabrication, wiring for 
LED lighting, plumbing for the propane, and computer programming to control it all. 
Their grand ambitions, coupled with a limited budget, demand collaboration. "It's a 
do-ocracy," member Caroline Miller says. "You don't ask to be a Flaming Lotus Girl, you 
just show up and work. If you're there when a decision needs to be made, you make it." 



Flabobions Flv ° nio-rnade 1930s and 40s 

,T, Aeronca airplanes are so 



Riverside, Calif. 
MAY 20-22 



well-suited to DIY restoration 
that Flabobians — members of 
the local Experimental Aircraft 
Association club — helped a 
group of area teenagers rebuild 
an Aeronca 65-CA and gave 
them flying lessons. See the 
teens' work, and about 25 other 
Chiefs and Champs, at Flabob 
Airport's Aeronca Fly-In. 



Soapboxes Roll 

Akron, Ohio JULY 23 

After dominating their hometown downhill derbies across the 
globe, over 500 racers in homemade street missiles converge on 
Akron for the world championship: the All-American Soap Box 
Derby. At the 74th annual contest, racers will top speeds of 30 
mph in their quest for the Scarlet Jacket. 






"It's the hot-rod 
building mentality," 
surfboard shaper 
Timmy Patterson 
says. 'It's some- 
thing the average 
guy can do." 
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Surfboard Maestros 

{San Clemente, Calif.} 

Shapers work magic in a world-famous surf center. 

Calle de Los Molinos, a historic strip in San Clemente, 
Calif., known to locals as the Surf Ghetto, is one of the 
birthplaces of the modern surfboard. Along this row of 
storefronts and shops, legends rub elbows with rookies. 

"The 30 guys in this area build as good a board as 
anybody in the world," Lost Surfboards co-founder Matt 
Biolos says. Among them is third-generation shaper Timmy 
Patterson. "He's the best," says Biolos, whose shop shares 
a wall with Patterson's. The local board culture thrives in 
part thanks to its proximity to one of the world's great surf 
spots— Lower Trestles— home to consistent waves and two 
international contests every year. It's a perfect test lab for 
a new design, and Patterson is happy to tinker. "1 get the 
same feeling I got when I was a kid," Patterson says. "Make 
something with your hands, in your garage, and then you 
get to ride your own product. That's the stoke of it." 



Stars Shine 

Valentine, Neb. 
JULY 31-AUGUST 5 



About 175 telescopes 
many of which are handcrafted 
Newtonian-style tools on 
Dobsonian mounts— gather 
for stargazing in one of the 
darkest spots in America. 
"The homemade scopes' 
plywood and low-cost materials 
provide very functional 
telescopes that probably would 
not win any beauty contests," 
the Prairie Astronomy Club's 
Bob Kacvinsky says. 



LOCATE AN EXPERT 

Every DIY culture has 
its guru, a guy who 
knows every trick in 
the book and loves 
nothing more than to 
share his hard-won 
wisdom. 

LURE BEGINNERS 

Diversity is key to a 
successful group. 
Newbies ask the kind 
of, urn, uninformed 
questions that often 
end up educating 
everyone in the basics. 

FIND A SPACE 

What's a club without 
a clubhouse? Finding a 
space where you can 
leave your in-progress 
project until next 
week is the difference 
between a bunch of 
buddies playing with 
power tools and a real 
DIY collective. 

SET A GOAL 

Nothing gets the 
juices flowing like a 

deadline. Whether it's 
the entry cutoff for 
the local hot-rod show 
or a client clamoring 
for a completed 
product, external 
pressure is a prime 
motivator. 



Dagger Types 

{De Queen, Ark.} 

Blade -maker crew Al's 
Pals sharpens members' 
skills in the Ozarks. 



The second Thursday 
of every month, the 
Riverside Machine 
Shop in Dc Queen, Ark., 
becomes the center 
of the knife-making 
universe as six of the 
world's greatest blade- 
smiths and 40 aspiring 
knife -makers gather 
to learn the secrets of 
the craft. The informal 
group-kr.owr. asAI's 
Pals in honor of host 
and Riverside owner Al 
Lawrence-watch, for 
example, a Damascus 
steel blade and the 
antlers of a sambar stag 
become a hand-forged 
bowie knife. Rookies 
begin with queries on 
temperature control, 
then move on to strate- 
gies for refining the grain 
structure of carbon steel. 
"At first they're intimi- 
dated to ask a question, 
but then they realize 
I'm just another guy," 
master bladesmith J.R. 
Cook says. "You progress 
much faster by having 
someone as a sounding 
board. You can read 
stuff, but until you see 
it firsthand, you don't 
understand it fully." 



PM 
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The thought of swinging a leg over a motorcycle tor 
the first time is both daunting and thrilling. After 
all, motorcycles are serious machines. And-without 
proper training or safety gear-dangerous ones. But 
once you've taken a training course and earned the 
privilege to ride, a new world opens up. Even the 
mast baring superslab commute can become a 
brain-engaging experience when the wind is in your 
face and your body is wrapped around a pulsating 
lump of internal combustion. And because just 
about every motorcycle is a fuel- economy champ, 
riding a bike makes financial sense. 

The smartest new riders enroll in the Motor- 
cycle Safety Foundation (MSF) RiderCourse 
(msf-usa.org). "People who have never touched a 
motorcycle have the basic skills by the end of the 
weekend," says Tim Buche, president of MSF. "Our 
course helps them to make good decisions on the 
street. And it's better that they learn in a controlled 
environment where they can make mistakes 
without life -threatening consequences." 

With the RiderCourse under your belt, it's time 
to invest in some gear. The Motorcycle Industry 
Council (MIC) recommends that riders wear a 
DOT-approved helmet every time they ride. The 
folks at MIC (and the folks at PM) recommend 
always wearing a real motorcycle jacket, gloves, 
eye protection, over-the -ankle boots and sturdy 








Want in on 
the action? 
Start with a 
lightweight, 
250-cc motorcycli 
Here, we test 
six of the best: 

Hyosung GT250 

Kawasaki 
Ninja 2S0R 

Honda CBR250R 

Kawasaki 
KLX250SF 

Yamaha 
V Star 250 

Suzuki GZ250 
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HYOSUNG GT250 



KAWASAKI NINJA 250R 




PRICE: $3699 
POWERTRAIN: 
249-cc liquid-cooled 

V-twin/5M 
WHEELBASE (in.): 56.5 
SEAT HEIGHT (in.): 32.7 
WEIGHT (pounds): 375 
SUSPENSION TRAVEL, 
F/R (in.): 5.6/5.8 
BRAKES F/R; 11.81-in. 
disc/9.05-in. disc 
TIRES F/R: 110/ 
70-17/150/70-17 
0-60 MPH (sec): 8.64 
40-70 MPH (sec): 8.94 
QUARTER-MILE (sec/ 
mph): 16.58 @ 75.6 
60-0 BRAKING (ft): 138 
PM FUEL ECONOMY 
(mpg): 60.2 



natura: 

HABITA1 



It needs a fairing 
for long-distance 

work, but it's 
game for 

anything else. 



In this group 
of tiny two-wheelers, the 
Hyosung is a giant. Unlike 
many other 250-cc bikes, 
which are built on 
shrunken frames to fit 
smaller engines, the 
GT250 uses the same 
chassis as a full size 
GT650. It's like a Korean 
version of a Ducati 
Monster, but includes 
some rough spots. The 
front brake feel is mushy, 
and it takes a fistful of 
lever to slow down the 
bike. And while the 
fuel-injected twin does 
pack reasonably good 
punch and sounds throaty, 
the engine's vibration 
buzzes the handlebars. 
Moderate speeds on twisty 
roads are comfortable, but 
the suspension wallows 
slightly when pushed. 
"The handling was quite 
vague throughout the 
Glendora Mountains," PM 
contributor Basem Wasef 
says. Hyosung says it'll fix 
the problem for 20 11 
models with a new rear 
shock. Even with its 
shortcomings, at $3699, 
the GT250 is one of the 
best bargains of the group. 



PRICE: $3999 
POWERTRAIN: 
249-cc liquid- cooled 
parallel twin/6M 
WHEELBASE (in.): 55.1 
SEAT HEIGHT (in,): 30.5 
WEIGHT (pounds): 374 
SUSPENSION TRAVEL, 
F/R (in,): 4.7/5.1 
BRAKES F/R: 11.41-in. 
dise/8.66-in. disc 
TIRES F/R: 110/ 
70-17/130/70-17 
0-60 MPH (sec): 7.23 
40-70 MPH (sec): 6.33 
QUARTER-MILE (sec/ 
mph): 15.56 @ 82.5 
60-0 BRAKING (ft): 129 
PM FUEL ECONOMY 
(mpg): 59.7 



A deserted 

stretch of curvy 

toad. Even better: 

a racetrack. 



uperbike of 



our test machines, the 
Ninja 250R is a high-wind- 
ing hoot to ride, thanks to a 
short-stroke parallel twin 
that spins past 10,000 rpm 
and sings the sweetest note 
this side of an Fl car. It 
delivers too— the Kawie was 
the quickest bike by a wide 
margin and the only one 
with the power to keep up 
with {and perhaps pass) 
commuters cruising at 75 
mph. Flip side? The 
engine's high freeway revs 
(8000 to 9000 rpm) 
sometimes make the Ninja 
feel like it's a blender set to 
Frappe, and its 59.7 mpg 
was low for this group. 
Compared with the 
otherwise similar Honda, 
the Ninja feels naughtier 
and more willing to play 
hard. The suspension is 
firmer, the brakes are 
grabbier and the bike wants 
to explore its limits— and 
yours. But because it's just 
a 250, you won't get into 
much trouble. The Ninja is 
so good, you could buy it as 
your first bike, hang on to it 
and continue enjoying it as 
your skills improve. We 
want one. 
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pants. If it's warm where you live, 
there are plenty of light, breathable 
jackets available that are fully armored 
with pads— so there's no excuse to 
leave home without protection. And 
remember, even though the camarade- 
rie among bikers is strong, always ride 
within your limits-not someone else's. 

The bikes used in MSF classes are 
easy-to-manage 250- cc machines. "If 
you're new to street riding, you really 
want to start small, on a bike like one 
of these," says Ty van Hooydonk, 



director of communications at the MIC 
and a certified MSF RiderCoach. "You'll 
have a much easier time developing 
your skills on a nimble, responsive 

motorcycle that won't overwhelm you." 

There are 250- cc bikes representa- 
tive of every motorcycle type, from 
cruisers and sportbikes to standards 
and supermotos. So there's a good 
starter bike waiting for just about any 
rider. The best part? Many of these 
bikes are so much fun, they might earn 
a stall in your stable long after you've 




graduated to more powerful iron. 

We gathered six terrific 250-cc 
starter bikes and tested them at 
Auto Club Speedway in Fontana, 
Calif., with professional test rider 
Danny Coe, along with senior editor 
Mike Allen and contributing editor 
Basem Wasef, to find out which ones 
were quickest down the quarter-mile 
and which ones stopped in the 
shortest distance. We tested fuel 
economy on a route that combined 
highway, city and country roads near 
Los Angeles. And then we took the 
machines to Glendora Mountain 
Road, a tight and technical two-laner 
that challenges both rider and bike. 
(Yes, it's a great way to spend an 
afternoon.) And we found each 
model here has enough comfort, 
power and efficiency to be a great 
first bike. So which ones suit you and 
your riding style best? Let's find out. 
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HONDA CBR250R 



KAWASAKI KLX250SF 




STATS 



PRICE: $3999 
POWERTRAIN: 
249-cc liquid-cooled 
single/6M 
WHEELBASE (in.): 53.9 
SEAT HEIGHT (in.): 30.5 
WEIGHT (pounds): 359 
SUSPENSION TRAVEL, 
F/R (in.); 4.65/4.07 
BRAKES F/R: 11.65-in. 
disc/8.66-in. disc 
TIRES F/R: 110/ 
70-17/140/70-17 
0-60 MPH (sec): 7.85 
40-70 MPH (sec): 7.84 
QUARTER-MILE (sec/ 
mph): 16.11 @ 77.6 
60-0 BRAKING (ft): 
121.6 

PM FUEL ECONOMY 
(mpg): 71.4 




I or those who And the 
Ninja's hot-blooded, 
rev-happy twin a bit too 
spicy, the Honda CBR250R's 
mild and torquey single 
might be more palatable. The 
smooth 249-cc single- 
cylinder moves the feathery 
359 pound CBR easily off idle 
and into traffic compared to 
the free-revving Kawasaki. 
The Honda is generally the 
more docile bike. "The CBR's 
fuel injection is going to 
make things easier on 
beginners," van Hooydonk 
says, "since there's no choke. 
Plus, the $500 antilock 
brakes remove the worry 
from panic stops." The riding 
position is upright, natural 
for a taller rider, and a 
comfortable one for most 
riders. That lone piston 
returns over 71 mpg— but it 
buzzes on the freeway. The 
CBR is new this year, and it 
looks like a mini VFR 
Interceptor, one of Honda's 
hottest bikes. The Ninja 
might be the more fun and 
eager companion on a tight, 
winding road, but this 
Honda is the good-natured 
sportbike— it's the golden 
retriever that wants to bring 
you home safe. 



PRICE: $4999 
POWERTRAIN: 
249-cc liquid- cooled 
single/6M 

WHEELBASE (in.): 55.9 
SEAT HEIGHT (in.): 33.9 
WEIGHT (pounds): 302.1 
SUSPENSION TRAVEL, 
F/R (in,); 9.1/8,1 
BRAKES F/R: 11.81-in. 
disc/9.45-in. disc 
TIRES F/R: 110/ 
70-17/130/70-17 
0-60 MPH (sec): 8.38 
40-70 MPH (sec): 8.96 
QUARTER-MILE (sec/ 
mph): 16.47 @ 75.4 
60-0 BRAKING (ft): 
120.47 

PM FUEL ECONOMY 
(mpg): 67.4 




e KLX is a supermoto, 
essentially a dirt bike with 
sticky street tires and big, 
beefy brakes, so its 
suspension soaks up the 
worst potholes and broken 
pavement. But the biggest 
thrill {and surprise) is 
when the road twists— the 
KLX loves curves. It's so 
lightweight (about 300 
pounds) and steers so 
directly that you can follow 
a Ninja 250R through the 
corner and probably pass it 
on the dirt shoulder. The 
KLX, however, has some 
shortcomings. First, the 
tank holds only 2 gallons, 
so the range is roughly 115 
miles. But that's probably a 
good thing, because if you 
sit much longer, the narrow, 
hard seat makes you sore. 
Although the KLX has clear 
and upscale digital gauges, 
the minimal bodywork and 
upright seating position 
conspire to make highway 
riding feel like zipping 
along at 60 mph on your 
dining room chair. But it's a 
blast to ride in all terrain— 
another bike that you could 
keep around and never be 
at a loss for weekend 
thrills. 
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For the cost of insuring your bike, it protects your bike and, more importantly, you. 

Dollar for dollar, nobody protects riders better than Allstate. 



GET A QUOTE TODAY! ALLSTATE AGENT 877-361-BIKE ALLSTATE.COM 
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PRICE: $4090 
POWERTRAIN: 
249-cc air-cooled 

V-twin/SM 
WHEELBASE (in.): 58.7 
SEAT HEIGHT (in.): 27 
WEIGHT (pounds): 324 
SUSPENSION TRAVEL, 
F/R (in.): 5.5/3.9 
BRAKES F/R: 11.1-ln. 
disc/5. 1-in. drum 
TIRES F/R: 3.00-18/ 
130/90-15 

0-60 MPH (sec): 9.38 
40-70 MPH (sec): 
10.83 

QUARTER-MILE (sec/ 
iinli ): 16.98 @ 72.1 
60-0 BRAKING (ft): 
131.43 

PM FUEL ECONOMY 
(mpg): 81.0 




low, 2 7 -inch 
seat and effortless 
low-speed maneuverability 
make the V Star 250 one of 
the least intimidating bikes 
sold today. "Beginners 
often like being able to put 
both feet on the ground at 
stoplights," van Hooydonk 
says. The Yamaha has been 
kicking around since the 
late 1980s (as the Virago 
250), so the company has 
had plenty of time to 
smooth the rough edges. It 
shows. The 249-cc V-twin 
and five-speed transmis- 
sion don't mix for a speedy 
cocktail, but there's enough 
juice to have some fun on 
the back roads. And who 
would have guessed that 
the V Star emerged as one 
of the most entertaining 
here? It's simply so nimble 
and so well-dialed-in that 
you end up using every 
last ounce of its admittedly 
low performance. Trust us, 
taking advantage of all of a 
starter bike's capability is 
way more exciting— and 
rewarding— than never 
exploring the outer limits 
of a superbike. And how 
about this— it also returned 
81 mpg. 



PRICE: $2999 
POWERTRAIN: 
249-cc air-cooled 

single/SM 
WHEELBASE (in.): 57.1 
SEAT HEIGHT (in.): 27.8 
WEIGHT (pounds): 331 
SUSPENSION TRAVEL, 
F/R (in.): 4.7/3.5 
BRAKES F/R: 10.8-in. 
disc/6.1-in. drum 
TIRES F/R: 110/ 
90-16/130/90-15 
0-60 MPH (sec): 11.51 
40-70 MPH (sec): N/A 
QUARTER-MILE (sec/ 
mph): 18.01 <a> 67.4 
60-0 BRAKING (ft): 
132.35 

PM FUEL ECONOMY 
(mpg): 68.9 



In town errands 
and the local 

cruise night- 
avoid freeways. 



ittle GZ 
started out as the Rodney 
Dangerfield of this 
group— no respect. And, 
yes, it does have shortcom- 
ings. The wheezy 249-cc 
single sounds unsophisti- 
cated and doesn't offer 
much oomph. It's nearly 
VW Microbus slow and 
requires full throttle to 
crest hills. But oddly 
enough, around town you 
don't notice its pokiness. 
Like the V Star, the Suzuki 
surprised a few riders with 
its athleticism and easy 
handling. "I found the 
GZ250's5eat-to-grip 
relationship a little less 
spacious than the V 
Star's," Wasef says. "But I 
felt more in control of the 
bike, thanks to the sportier 
handlebars." After a long 
day of riding, all appreci- 
ated the Suzuki's comfy 
seat. We like this bike, but 
it's simply too underpow- 
ered to confidently tackle 
freeways, since it takes 
forever to pass anything. 
Off the highway, the Suzuki 
is incredibly friendly. It 
returned almost 70 mpg 
and costs less than three 
grand. PM 
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FORD MUSTANG GT 
CONVERTIBLE 



Year: 2011 

Engine: 5.0L 4VT, VCT V-8 

Horsepower: 412 
Displacement: 302 cubic in. 
/ 4,951 cc 




t its heart, car customizing is 
about passion: a passion for style, 
a passion for speed, a passion for 
doing things right 



VICTORY HAMMER 5 



Vear2010 

Engine: 4-stroke 50° V-Twin 

Horsepower: 97 

Displacement: 106 cubic in. 
/ 1,731cc 



But it takes more than just love to get a car 
built — you have to have mechanical skill and 
a talent for seeing a solution where most 
people only see a problem. You also have 
to have the determination to see a project 
through. That may not sound like a big deal, 
but when you're months or years into a build, 
surrounded by piles of parts, it can be hard to 
see the light at the end of the tunnel. 

Ordinary people don't jump into this 
sort of thing lightly, at least not if they have 
any sense. Restoration and custom shops do 
it every day, but the hurdles they face aren't 
lessened because they've seen them before. 
Add in normal business problems like crazy 
customer demands and parts that don't fit, 
and you've got a recipe for a headache. 

Last year, we put one shop to the 
ultimate test: We took that headache and put 
it under the spotlight. After conducting a 
nationwide search for a custom shop capable 
of turning a 2010 Chevy Camaro SS into 
something special, we settled on Netcong 
Auto Restorations of Netcong, New Jersey. 
Phil and Dana Brazer, the shop's owners, 
then subjected themselves to our cameras, 
our deadlines and the harsh glare of scrutiny, 
attempting to create a spectacular machine 
from ordinary street muscle. The car that 
resulted was amazing — it featured futuristic 
styling, a thundering supercharged V-8, and 
enough chassis modifications to shame many 
purpose-built race cars. The accomplishment 
was made all the more impressive by the fact 
that the Brazers were relatively new to the 
business — at the time, their shop was only a 
year old. 

This year, we approached the project 
a little differently. We liked how the 
Brazers did things, so we threw them a 
new challenge: If the Camaro was about 
no-compromise speed, then for 2011, we 



wanted style and comfort to come first. We 
wanted a road- trip monster, something that 
reminded us of the laid-back customs of yore. 
We wanted the ultimate weekend getaway 
car, something you and your special someone 
could drive off into the sunset. 

To that end, we bought a brand-new 
2011 Ford Mustang convertible, a red-on- 
black GT equipped with Ford's 5,0-liter 
"Coyote" V-8. The 5.0 is Ford's top Mustang 
engine, and it uses 32 valves, variable valve 
timing, and overhead cams to produce a 
whopping 412 hp. As for the convertible — 
well, what better way to see the country than 
with the open sky above you? At just over 
$34k out the door, the GT can hang with 
many supercars without breaking the bank. 
We dropped it off at Netcong and told them 
to start planning. 

But our project, and the challenge it 
brought, didn't stop there. We wanted to be 
able to roam when we wanted, to mix things 
up after hitting our weekend destination. A 
motorcycle was needed, something big on 
style and comfort without sacrificing speed. 

Enter the Victory Motorcycles 2010 
Hammer S: old-school looks and a modern, 
97 -hp V-Twin. Victory prides itself on 
producing thoroughly modern machines that 
provide traditional cruiser thrills. Inverted 
front forks and dual-disc front brakes are 
standard, so the Hammer S stops and turns 
like a real bike, not an outdated relic. It also 
comes with a 250-mm rear tire, a rubber 
steamroller that helps put all that power to 
the ground. We ordered up an aluminum 
motorcycle trailer and told the Brazers to 
start thinking about fitting a hitch to the 
Mustang. We also asked the Netcong crew to 
dream up ways to make our Hammer S more 
comfortable and long-legged on the highway. 

Back to the car. Last year's Camaro was 






INTRODUCING THE ULTRA SMART PERFORMANCE CHOICE 

COOPER ZEON RS3 TIRES. 

ENGINEERED FOR A SPECIAL RIDE IN YODR SPECIAL RIDE. 

Meet the All New Cooper Zeon RS3 Ultra High Performance tires designed for Ultra Smart 
Performance. Built to match the expectations you set for your special ride. Ultra Smart 
Performance delivers world-class traction, exceptional handling and crisp steering response, 
all in a clean modern design that is built for performance. Life's a road trip - come on, let's go. 

To learn why Cooper Zeon RS3 tires are the smart choice for your ride and to find a 
dealer near you, visit wwirw.CooperZeon.com. 
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designed by Phil, with Dana contributing 
vital sketches and the Netcong team 
tweaking things during the build. This year, 
we threw a wrench into the works: We asked 
Grant Brazer, Phil and Dana's 14-year-old 
son, to get involved. This wasn't a whim — 
Grant showed a keen eye for design during 
the Camaro project, and he helped his father 
with some of that car's finishing touches. 
He's also a product of the digital age — he 
learned Photoshop and computer-aided 
design a few years ago in summer camp and 
has been digitally "drawing" cars ever since. 

"It's amazing," Phil says, beaming the 
smile of a proud father. "Dana and I have 
a corporate background, and we know the 
design tools. But Grant has already exceeded 
our abilities in most ways. He's got a good 
eye — a much better eye than I do." 

Sitting in the paint booth, our Mustang 
is a shell, an interior- free piece of art that 
looks more like a dream than a real car. It's 
menacing but slightly whimsical, with an old- 
school attitude that reminds you of George 
Barris's 1960s "kustom" lineup. A massive 
hood scoop, cut and welded from the stock 
hood bulge, lives in front of the windshield. 
Functional brake ducts in the rear fenders 
give you an intimidating view of the GT's 
meaty rear rubber. A knife-edged "ducktail" 
spoiler, also fabricated from steel, juts up 
off the trunk lid. Six rectangular headlights, 
arranged vertically and fitted to custom- 
fabricated housings, echo the Mustang's stock 
taillights and provide a bit of futuristic flair. 

Polishing compound is everywhere, the 
paint having just been buffed following a 
wipe-down. Candy-flake yellow paint, Laid 
over the red base and filling in the factory 
body accents, reminds you of new -think 
customizers like Chip Foose. You can see the 



finished product in there, but it's still a long 
way off. 

"We first started out with an idea like 
a snake pattern down the side, something 
keying off of Ford's Super Cobra history or 
something," Grant says. "We 
even thought about wrapping 
it or painting scales on it, just 
for fun. Then my dad, who's a 
composer and musician, gave 
me an idea — he said, 'How 
about a sunburst guitar?' I 
experimented with that, we 
loved it; and I came up with 
the final colors that way." 

It's taken a lot of work 
to get to this point, and 
Netcong isn't done yet. 
Deadlines still loom and 
photography appointments 
are around the corner. On 
top of that, the Mustang 
doesn't have an interior, and 
our weekend-getaway goal is 
going to require more than 
just bolting the stock stuff back in. We've 
got some special plans, including what we're 
going to do to the Hammer S, and we've 
looped in some special contributors. 

Like most shop owners, the Brazers 
believe their staff separates them from the 
pack. Last year, we pointed out how Netcong 
was getting more out of its employees than 
most, using what Phil called a "traditional 
six-sigma approach." Basically, this means 
that each shop technician has a specialty, 
something he's the best at in the shop. He 
leads the way on that particular part of the 
project — bodywork, mechanical fit and finish 
and so on — while carefully incorporating 
other employees into the mix. In this way, 



He's got a good eye- 
a much better eye 
than I do. 




In the beginning, via 
didn't think Grant 
Brazer's ambitious plans 
for our Mustang GT could 
be translated into real 
life. Inthiscase.it was 
nice to be wrong. 







BRIGHT AND LIGHT 



COOPER LIGHTING might-d-light.com 



If you're building a custom car, you spend 
a lot of time poking around in dark places. 
Cooper Lighting's compact LED Might- 
D-Light helped illuminate our Mustang's 
crooks and crevices. Its lightweight folding 
construction lets you store it easily, and the 



two Cree LEDs produce a combined 170 
lumens. A six-hour battery life keeps you 
working without recharge breaks, and three 
high-strength neodymium mounting mag- 
nets let you keep both hands on the job. 




Where's your next project' Whether it's at home, in your workshop, at a jobsite or in your own garage, Mechanic Wear has a glove 
specifically designed to protect your hands and help you work taster, safer and cleaner. So next time you're looking for the perfect 
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each man in the shop carries his load while 
still supervising what he's best at. It's an 
efficient way to deal with short deadlines, 
highly specialized jobs, and long work orders, 
and it helps the Brazers go toe-to-toe with 
their larger, better- staffed competition. 

Netcong's roster has changed a bit 
since our last encounter, but the philosophy 
remains. Just as important, the Netcong 
guys are hard-working, and they respect each 
other immensely. 

Take Craig Grillo, who came from a 
high-dollar New Jersey restoration shop. He's 
helped assemble and prep cars that have won 
the Pebble Beach Concours' prestigious "Best 
of Show" award, and his career is peppered 
with wrench time on machines that cost more 
than most houses. Arid yet he's a modest, 
down-to-earth guy who doesn't reference his 
impressive past unless you ask him. 

Next up are Ray Dziadul and Will 
Siedenburg. Ray focuses on mechanical 
assembly and bodywork and is partial to 
'70s Mopar muscle. Will spent 40 hours 




just prepping the Mustang's rear spoiler for 
paint, but you'd never know it, because he 
just talks about how Ray's sheet-metal skill 
made his job easier. Ray, a soft-spoken man 
of few words, doesn't seem like a traditional 
lead-and-steel man at all — he prefers to draw 
attention away from himself, talking instead 
about what others bring to the table. 

Then there's Hal Haley, who owned and 
operated the shop before selling the assets 
to the Brazers in 2008. He's worked in this 
business for 43 years, and he owned Netcong 
Auto Refmishers/Netcong Auto Body — for 
15. He's seen everything from six-figure 
classics to large boats come through his 
paint booth, and he once fought with the 
town of Netcong to get permission to bring a 
helicopter into the shop. ("They said it wasn't 
a car, that 'auto body 1 meant just autos. But if 
you look at the state regulations, it's entirely 
legal. It fit into the booth pretty easily.") 

Hal runs the day-to-day business for the 
Brazers. When he talks about the guys he 
works with, he's genuinely impressed. 



The Mustang's six 
recta ngular headlights 
were built into a custom- 
fabricated housing that 
echoed the stock tallllght 
arrangement. Making 
them fit was harder 
than it looks. 




HAYNES MANUALS haynes.com 



You use one. Your friends use one. Chances 
are, your mechanic uses one. With more then 
150 million sold since 1960, Haynes Manuals 
are the last word in repair knowledge. Each 
Haynes tome is the result of a complete 



teardown and rebuild of the vehicle in 
question. The 50-year-old company 
currently offers over 500 manuals— over 
300 devoted to cars, and over 200 devoted 
to motorcycles and ATVs. 



Stop Buying Our 



Air Filters 




Unlike most companies, 

we don't want your repeat business. 



Our business model is to provide you with a performance 
enhancing air filter that never needs to be replaced. It is made 
from washable cotton that is cleaned and reinstalled every 
50.000 miles* and carries a Million Mile Limited Warranty. 

K&N thanks you for your business - we II see you again when 
you get a new car. 



Washable and Reusable 

Designed to Increase Horsepower 

K&N Million Mile Limited Warranty® 






Buy ONE for your car today 
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NETCONG AUTO RESTORATIONS 
5 ALLEN STREET 

NETCONG, NJ 07857 (973) 527-3464 
netcon gautorestorations.com 





MOST BIKERS ARE ALSO SOMETHING ELSE. GOOD THING WE COVER ALL KINDS. 

And we don't just cover you, we cover you in some of the best ways possible. That's why we're the 
#1 motorcycle insurer. Ready to ride with the best? Visit progressive.com, call 1-800-PROGRESSIVE or 
a local agent today. 



PROGRESSIVE 



Progressive Casualty Ins. Co & its affiliates, Mayfield Village, OH. No.1 in motorcycle from 2009 Millward Brown national surueydata, 11D00Q67.PM (02/11) 
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"Everything here is a total team process," 
he says. "Everyone chips in, and every person 
here can do exactly what the next guy can 
do. Maybe one person's a little better at 
something than somebody else — Craig 
and Will are excellent body guys, I'm great 
at painting, Ray's an incredibly talented 
fabricator. There's a reason we have a wide 
range of talent." 

As with Last year, Netcong's 
professionalism was a draw, and it made 




them an attractive shop to work with. But 
the creativity sealed the deal, and a large part 
of it came from Grant. 

Ford restyled the Mustang in 2008, 
building on the retro cues it introduced to 
the car a few years before. Grant's design 
incorporated those cues but amped them 
up, giving our 'Stang the cool feel of a car 
out of time. It's old, new and everything in 
between. It was also, up until the end, a work 
in progress. 

"I like custom stuff because it's different 
from designing a regular car," Grant explains. 
I like the fact that, with a project like this, 
I could go up to the shop and watch it 
happening. Toward the end of the paint job, 



even, we were changing things a lot because 
certain parts didn't look right. We were 
taping the side of the car up to see what we 
could do with accents or stripes, that sort of 
thing. It was a lot of fun." 

Grant's design was nothing short of 
radical. That aggressive, menacing hood 
scoop was crafted by Ray from the stock 
hood's steel, opened and rewelded to be 
functional. It looks like a factory piece. The 
three vertical lights in each headlight bucket 
are custom high-intensity 
lamps chosen for their 
compact size and broad, 
well-defined beams. They 
were fit into a custom-built 
housing, and the grille 
was tweaked for a more 
rakish appearance. And 
because our weekend 
getaway would likely 
require heading out 
into the wilderness, we 
equipped the Ford with a 
set of auxiliary LED driving 
lights. They're smaller than 
most factory units but surprisingly bright. 
As you might expect, projects like this 
are defined by the details. Grant's design 
drawings specced a ducktail spoiler so 
radical — it appeared to have been drawn out 
like rubber, one of the fun capabilities of 
Photoshop — that we initially wondered if it 
could be translated into real life. 

Amazingly, Ray made it work. He crafted 
the entire thing from steel, welding and 
tweaking it into existence. Will prepared it 
for paint. 

"It was a little more time-consuming 
than I thought it would be," he notes, "just 
because there were so many contours. You 
fill and sand to get the right shape, and it's 



TOP SHOP 

TIPJVqOI** 

Garages are dirty places, 
and shop manuals tend 
to take a lot of abuse. If 
you have a repair manual 
you don't want to get oily 
or greasy, photocopy 
the pages you need and 
take the copies into the 
garage. Your bookshelf 
will thank you, and your 
manuals will last longer. 
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REMARKABLY HANDY 



MECHANIXWEAR GLOVES 



mechanix.com 



MechanixWear offers a wide selection of 
high-performance shop gloves, but we pre- 
fer their Original Plus, which offers a raised 
thumb-and-finger pattern for improved 
traction. A form-fitting Spandex back and 
finger inserts mean that you'll never want 
for comfort, and an index-finger knuckle 



reinforcement keeps you protected from 
common scrapes and bruises. If that 
weren't enough, the Original Plus offers 
improved cuff and thumb fit for easy entry 
and increased flexibility. Can you tell we 
care about our hands? 
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Gumout Regane 3 

helps get rid of gunky 

buildup, restoring 

lost fuel economy and 

engine performance. 
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GUMOUT REGANE* COMPLETE FUEL SYSTEM 

CLEANER CUTS FUEL ECONOMY-ROBBING 
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right in one place but wrong in another. Then 
sand it there and something else isn't right , . . 
it's just a drawn-out process, getting all the 
contours to match." 

But he did it. The end result arcs up 
off the trunk like the prow of a ship and 
integrates seamlessly with the 'Stang's rear 
fenders. Throughout all the sanding and 
shaping, Ray's keenly crafted edges were 
kept — when the Ford's trunk is open, you 
tend to walk carefully around the spoiler's 
fender "points" so as not to impale yourself 
on them. (It's safe, really. It just looks 
dangerous, which we love.) 

In chopping the roof off the Mustang, 
Ford reinforced the chassis to cope with the 
loss of rigidity created by an open top. These 
reinforcements add weight, and weight taxes 
brake components. The speed modifications 
we're planning to make will do the same. 

For this reason, Grant added a feature 
his dad initially designed for the Camaro: 
functional rear brake ducts. Ray cut these 
out of the side panels and laid them in, 
carefully preserving the car's swage lines and 
profile. They're a nice piece of work, invisible 
from the side but readily apparent from the 



front. Three-strip LED tail lights on each side 
echo the vintage-think stock arrangement 
but provide a modem touch; a custom center 
backup hght, flush-mounted in the rear 
valance, is brighter and more visible than the 
tail lamp-mounted originals. 

All of this sounds suspiciously well- 
planned for a guy who can't even drive yet. 
But Grant thinks older than his age would 
have you believe. Even now, he's planning 
his future. 

"I like thinking about this stuff, and I'd 
like to work in car design," he says. Ask him 
about his design process, and he'll tell you 
that he works with pretty basic tools. "I use 
the earliest version of Adobe Photoshop that 
there is," he says, modestly grinning. The 
results speak for themselves. 

Unsurprisingly, Grant's parents support 
his efforts. "His drawing is phenomenal, and 
we like to encourage that," says Phil. "But 
he bkes dabbling in different things, and we 
want to help him get there. When we bought 
the business, he got into cars without any 
pushing from us. 

"The project changed a lot during 
construction," Phil continues. "In the 



The Mustang's trunk lid 
and tail light housings 
saw a groat deal of 
modification. The all-steel 
ducktail spoiler alone took 
70 hours to prep for paint. 
The result is seamless fit 
and finish. 




PRECISION INSTRUMENTS 



Shock absorbers are one of the hardest- 
working components on a vehicle— they 
see constant abuse and must perform to 
microscopic tolerances. Bilstein monotube 
gas-pressure shocks and struts are the least- 



BILSTEIN 



bilsteinus.com 



expensive and fastest way to dramatically 
improve the ride, handling and control of 
any car or truck. The generous warranty and 
stylish yellow-and-blue housings? Those are 
just icing on the cake. 
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beginning, Grant was submitting design 
after design, and some of them weren't what 
we needed. Which I thought was a very good 
lesson — at first, he put up a little resistance, 
but within a half-hour or so, he was with the 
program again, working as part of a team, 
churning out new drawings. He occasionally 
got a little frustrated, but he sorted through 
it pretty quickly. Frankly," he says, laughing 
gently, "I was amazed at his ability to work 
within deadlines. It shows a lot of maturity." 

All told, the Mustang's trunk saw a lot 
of work. The trunk opening was reshaped to 
match the new lights, and new inner light 
housings had to be built from scratch. The 
process wasn't without its hiccups. As Craig 
tells it, "It's always frustrating when you're 
trying to work against the clock. Assembling 
all of that without doing any damage? That 
sort of thing is always a challenge." 

Still, this car isn't just about looks. 
When we gave Netcong our "ultimate 
getaway" brief, we specified a car that was 
both stylish and fast. We wanted to be able 
to carry significant speed to our destination 
in order to maximize the time for play. At 
the same time, we also wanted a car that 
was relatively quiet, with factory reliability, 
an unbroken warranty and sensible fuel 
economy. In other words, if you can't get 
home because the car breaks, why leave in 
the first place? 



For that reason, 
the Brazers largely 
left Dearborn's killer 

V-8 alone. At 412 hp, we'll have more than 
enough grunt for cruising and stoplight 
drags. The engine's running Mobil 1 
Extended Performance (EP) synthetic oil to 
minimize power loss and fuel- economy drops 
from friction, and to maximize the longevity 
of internal parts under extreme conditions. 

While we're talking about chemicals, 
we're also using Shell's Gumout Regane 
Complete Fuel System Cleaner, an in-tank 




At Netcong, each employee 
helps out with all aspects of 
production and customization. 
Here. Ray fine-tunes a paint 
gun outside the spray booth. 



The blending and candy-flake 
fade on the Mustangs flanks 
took a great deal of planning 
and effort to execute. Good. 

old-fashioned masking was 
part of the process. 





DUPLI-COLOR duplicolor.com 



Refinishing isn't easy, and if you don't have 
good stuff coming out of your spray gun, 
it's even harder. Dupli-Color's easy-to-use 
PaintShop system offers no mixing and no 
reducing— all you have to do is pour it out of 



the can and go. It's also stable and easy to 
apply in a wide variety of conditions. We used 
a mix of red, yellow and orange "candies" to 
make our retrofuturistic Mustang pop. 



THREE 

FLASHLIGHTS 
IN ONE. 





ALL THREE INDIVIDUAL LIGHTS COMBINE TOGETHER 
TO GENERATE ONE POWERFUL 120 LUMEN BEAM. 




ITS DETACHABLE DESIGN OFFERS ARTICULATING HEADS 
THAT SWIVEL 130 DEGREES FOR UNLIMITED VERSATILITY. 




EACH INDIVIDUAL LIGHT DETACHES TO PROJECT 
MULTIPLE BEAMS FROM ANY DIRECTION. 



STANLEY 4 3-in-1 TRIPOD FLASHLIGHT. 

Quite possibly the most innovative flashlight 
ever. The 3-in-l Tripod flashlight can break 
down into three smaller flashlights or combine 
together to generate one powerful 120 lumen 
beam of light. Articulating heads can swivel 120 
degrees for unlimited versatility and convenient 
hands-free operation. 
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A K&N drop-in airfilter was 
installed in five minutes 
and provided us with both 
less restrictive air path 
and a slightly throatier 
intake note. Its million-mile 
warranty was a nice plus. 





Tourin} Class 


B-Seraes BIG 


Turin Tube Strut 


Moratube Suspension Kits 




Stack Monotube 




Adjustable Osrnpmg 




ARidsheisjhl 



BILSTEIN shocks and struts deliver the critical 
balance between the ultimate ride experience and 
driver comfort. Our unique combination of 
precision handling and ride quality are engineered 
into every suspension component we build. 

BILSTEIN has the right shock for your daily 
commuter to your most priied specialty vehicle. 
With a complete product selection available for all 
environments and performance requirements, 
BILSTEIN should be your first choice for 
maintaining driver balance. 

Discover the difference the right shock or strut 
can make on your car, truck or SUV! 

See the full line of BILSTEIN shocks & struts on 
our website, or call toll free for the BILSTEIN 
retailer nearest you. 



Stan with your smart phone OR 
code app for a special message. 




Bilstein Gas Pressure Shock Absorbers 
ThyssenKrupp Bilstein of America 
1-80Q-556-8617 • bilsteinUS.com 



additive you blend directly with pump 
gasoline. Some believe you shouldn't use 
a fuel additive on a brand-new engine, but 
that couldn't he further from the truth. The 
secret is the science: Extended cruising and 
stop-and-go driving, as our Mustang is likely 
to see, can leave carbon deposits on valves, 
pistons and intake ports. These deposits 
restrict intake and exhaust flow and harm 
both efficiency and power, making the engine 
work harder and use more fuel to accomplish 
less. Regane leaves behind a protective shield 
that prevents deposit build-up. 

Not that the engine itself was 
untouched. Improving an engine's breathing 
rarely has a negative impact. The washable, 
free-flow, cotton -gauze K&N air filter we 
chose dropped into the airbox in five minutes 
and beefed up the sound of our intake. In 
keeping with the long-life theme, it's good 
for up to 50,000 miles between cleanings. 
A K&N oil filter keeps it company. Because 
our engine boasts aluminum-alloy heads 
and a high-output ignition system, we also 
took the opportunity to upgrade our spark 
plugs to Autolite XP Xtreme Performance 
units. They boast an iridium-enhanced, 0.6- 
mm, fine- wire design and platinum sidewire 
technology, both of which result in better 
durability and a more focused ignition. 

Last but not least, the car needed a set 
of pipes. BBK's Ceramic Tuned Length Shorty 
Headers were chosen because they offered a 
mellow tone and impressive build quality. A 
Borla Stainless Steel Cat-Back System S Type 
capped things off with a nice, rounded growl. 
Because these parts flow more freely than 
the stock units, we called SCT and ordered up 
a custom-tuned SF3/X3 Power Flash Tuner. 
It'll compensate for the increased exhaust 
airflow by tweaking the engine's fuel and 
ignition mapping. The result should be a 
bump in horsepower and torque. 
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Performance oil gives 

us the benefit of longer 

oil-change intervals- 

upto 15000 miles 

between charges. 
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A stock Mustang convertible is a decent and 
predictable handler, but it's ultimately geared toward 
boulevard cruising. Because our Ford is a GT model, 
it left the dealer with performance-oriented springs, 
shocks and sway bars, a step above the equipment 
found on base Mustangs, But we wanted the best of 
both worlds — a compliant ride for highway cruising 
and a taut, nimble chassis for back-road fun. After 
all, getaways are supposed to be relaxing. Relaxing 
means fun, and fun means having suspension that 
can conquer — not just tolerate — any road. 

After extensive research, Netcong and the Pop 
Mech team assembled a suspension package that 
should offer few compromises. Lowering springs 
give a mild 1.5-inch ride-height drop front and 



rear, and Bilstein struts/shocks add a dose of 
European precision to our drop-top American 
muscle. The Bilsteins are high-precision 
units that use extruded bodies, induction- 
hardened shafts, and machined valves. They're 
strong instruments, tuned with the Ford's 
horsepower, and suspension geometry in 
mind. Happily they also come with a warranty 
that'll last the life of our car. 

Rounding things out, we ordered a set of 
Steeda heavy-duty sway bars to tame body roll. 
The front bar is adjustable for stiffness, which 
should let us tailor the Ford's handling balance for 
the load we're carrying and type of road trip we're on. 

At the moment, the Mustang rides high on its 
stock suspension, a set of black American Muscle 
GT4 wheels at each corner. Thirteen-inch Big Bite 
rotors and chrome three-piston calipers from the 
Stainless Steel Brake Company (SSBC) live behind the 
front wheels, matched by a chromed SSBC brake kit 
in the rear. The reason for this upgrade was threefold: 
First, in the interest of safety, you can never have 
too much brake. Second, the Mustang's stock 
braking system, good though it is, could benefit from 
improved pedal feel and shorter stopping distance. 
Third, we knew we'd be hauling a motorcycle trailer, 






HAYNES REPAIR MANIALS. 
THE MOST IMPORTANT TOOL IN YOOR GARAGE. 




YOU CAN SAUE MORE THAN IT 
COSTS THE FIRST TIME YOU USE IT! 

These tough times are taking money out of your 

pocket, so why not put a bunch back in? A Haynes 

Repair Manual turns basic vehicle repair and maintenance 

into a job you can do yourself 1 Haynes writes every book 

based on a complete teardown of the vehicle We learn 

the best ways to do a job and make it easier and cheaper 

for you Our books are written clearly with hundreds of 
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tools. By doing tt yourself, you can save big with Haynes 1 
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and we didn't want to worry about brake fade while 
carrying a load. 

All the mechanical work on the car was, and 
will continue to be, performed using MechanixWear 
gloves. The crew at Netcong makes their living off 
their hands, so they try to protect them as much as 
possible. Thankfully, Mechanix gloves are geared 
toward practical use as well as protection, which 
means key features Like rubber-tipped fingers and a 
form- fitting spandex back are common. 

With the bodywork coming to a close and the 
interior and convertible top removed — the cockpit's 
in for a serious makeover, which we'll address in a 
moment — the only thing left was rubber. 

Tires are the most important part of a car's 
suspension, and not a decision we took lightly. As 
the only part of the car that actually touches the 
pavement, they're responsible for everything from 
acceleration and braking performance to road noise 
and wet- weather stability. The right rubber can 
maximize any chassis upgrade; the wrong choice 
can turn a stable, confidence-inspiring machine 
into an ill-handling beast. 

After our positive experience with the Cooper 
tires on last year's TopShop Camaro, we decided 
to repeat the experiment with the Mustang. On 



our closed handling course, Cooper's Zeon RS3 
performance tire was worth two seconds over the 
Camaro's factory tires. The RS3 was originally 
developed for Roush's high-power custom 
Mustangs, and until this year, it was the highest- 
performing tire that Cooper offered. Frankly, we 
were amazed with its capabilities. 

But time marches on, and few things move as 
quickly as automotive technology. In the interest of 
science, we asked Cooper for their latest top-of- 
the-line tire. The RS3's successor, the race-inspired 
RS3-A, offers an asymmetric tread pattern and a 
sidewall construction that delivers crisp handling 
and precise steering response. Unlike most high- 
performance tires, the RS3-A manages this without 
sacrificing wet-weather performance — a specially- 
designed silica rubber compound and large central 
grooves help clear water in inclement weather. 
Large outer tread blocks offer sharp turn-in and 
stable cornering. All told, it should pair nicely with 
our suspension upgrades. 

Given the RS3-A's performance capability, we 
felt comfortable not going for the most aggressive 
tire size that would fit under the Mustang's fenders. 
Thin side walls give greater steering feel and let 
the suspension do more of the work, but they also 



Our interior plans 

nclude a functional 
coffee maker and 
microwave and .1 
lack of a backseat. 
Butler, New Jersey's 
Creative Auto 
Interiors was tapped 
to make these 
things a reality. 




KICKER kicker.com 



Kicker's weatherproof coaxials are 
perfect for motorcycle use, which is why 
we went with a 4-ohrn set of their light- 
weight, neodymium-magriet drivers. 
Each speaker weighs just 12 ounces 
and is designed to be heard over road 



noise and helmet wind rush. The Mus- 
tang is rocking a complete Kicker OEM 
upgrade kit, a plug-and-play solution that 
offers a lighter subwoofer and easy- 
instail factory connectors. Two wheels or 
four, you'll hear us from a mile away. 
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Fact: Four out ot the top five auto manufacturers choose Mobil 1 for one or more of 
their flagship vehicles. Why? Because they know Mobil 1 technology has been proven 
time and again on both the track and the road. So step up to the one. Mobil 1 . Get the 
full story at mobill .com. 
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rder to properly integrate 
tronic components, Rodger 
d his interior crew 
ed the Mustang's dash. 
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ie new Might-D-Light™ Mini's Innovative design features 2 bright white LEDs and 
ers a 3 way ON/OFF switch. The unique bungee hooks are ideal far those hard to re 
attaching to joists, pipes, fences, poles, etc. 3 Integrated rare-earth magnets will 
Jftost metal surfaces allowing for hands-free use. The small compact folding 
0fe for flexible adjustments to any angle up to 270 degrees affJ.folds for. 
nvememaBsy storage. The Might-D-Light™ Mini Compact Folding LEO Worklight is 
eal for confined work areas or when portability is a must. Includes alkaline batteries. 



Other Might-D-Light™ products available 



3 magnets for 
hands-free use 




Smaller portable 
compact design 
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www.might-d-light.com 
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transmit more road-impact harshness to 
the cabin. By contrast, fat sidewalls trade 
off grip for cushiness, effectively softening 
the car's spring rates. The 245/45-18s we 
fitted should offer a nice blend of old-school 
appearance and modem capability. If we're 
right, the result will be a healthy dose of grip 
befitting a long-legged convertible, not a 
rough-riding track rat. 

With the car's chassis planned, we 
turned to the upholstery team responsible 
for the TopShop Camaro. We needed 
someone with a creative eye, years of interior 
experience, and a flair for the unusual, so we 
called a man who lets a pet rabbit run free in 
his shop. We called Rodger Pisani. 

Yes, that's right — a rabbit. Pisani's 
Butler, New Jersey-based Creative Auto 
Interiors does a lot of work for restoration 
shops and many of New York's luxury car 
dealers. And among all those high-dollar 




exotics is a small white rabbit, calmly 
hopping around the shop floor. Rodger's wife 
is a kindergarten teacher, and a few years 
ago, her students kept a pet rabbit in the 
classroom. That rabbit needed a place to stay 
in the summer and during holidays, when 



school wasn't in session. Naturally, Mrs. 
Pisani thought of home. 

"I told my wife, 'you're not bringing 
that stinky animal in the house,'" Rodger 
says. "We had a big argument. I ended up 
compromising and putting it in a cage at 
work. I hated the rabbit, and because of all 
the shop noise, the rabbit basically hated me. 
It tried to bite me — no, wait, it actually bit 
me. And it peed on me." 

That summer, things changed. "I fell 
in love with the stupid thing," Rodger says, 
grinning. "It became my buddy, and it would 
follow me around the shop, always tuggin' 
on the back of my pants leg, wanting to be 
petted. It was a really cool rabbit." 

To make a long story short, that rabbit 
eventually passed away, and another one 
found its way into the shop. It wanders 
around between reams of fabric and whirring 
sewing machines, adding a subtle, laid-back 
vibe — just the 
feeling we asked 
Creative Auto 
Interiors to build 
into our Mustang, It 
also says something 
about Rodger and 
his approach to 
creative projects: 
A man who lets a 
wild animal run free 
around his shop 
has to enjoy the 
unexpected. 

Rodger's 
challenge was this: 
Because the Mustang was being designed to 
take two people for a fun, relaxing weekend, 
it needed to offer all the comforts of home 
on the road. This could include anything 
from a portable kitchen to an entertainment 
unit, but it had to fit within the confines of 
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TIPJVeDZ** 

If you want to maximize 
the effectiveness of a 
fuel a dditive, put it in 
your tank before a filf-up. 
Use up that tank of fuel, 
and then change your 
oil. The oil change will 
remove any oil-borne 
deposits loosened by the 
additive, ensuring that 
your engine's insides are 
as clean as possible. 
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ADVENTUROUS HOBBY. SAFE CHOICE 



PROGRESSIVE INSURANCE 



progressive.com 




Progressive Insurance is the nation's number- 
one provider of motorcycle insurance. Their 
policies have protected bikes and riders 
for over 35 years, with a different type of 
program— from scooters to motocross and 



more-foreach bike you own. Progressive 
also offers $3,000 of accessory coverage 
at no charge when you buy comprehensive 
or collision insurance. Bikes have unique 
needs, and these guys get it. 
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Most likely, Dupli-Color 

never envisioned us 

seamlessly replicating the 

Mustang's paint schematic 

on our Victory Hammer S. 



the Ford's body and not get in the way of 
the handling or the car's raucous personality. 
On top of that, the Mustang's many added 
accessories would require a complete custom 
interior so that everything fit and worked 





TOP SHOP 

riPJVaG3** 

When ordering car parts 
online, double-check 
that the part you've 
chosen Is correct. Many 
times, the manufacturer 
will stamp an ID number 
directly into the part 
itself, and that number 
can be used to identify a 
replacement. Above all, 
don't install something 
you're not sure about— 
use often renders parts 
unreturnable. 
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cohesively. All the planning and construction 
would have to be done with the interior in 
pieces, as it was removed from the car prior 
to painting. It's not an easy task. 

"I'm a very visual person," Rodger 
explains. "I want to see what something 
looks like before I build it, and I want to like 
it first." He put the seats up on a bench and 
started sketching directly on the leather 
with a piece of chalk. He pulled out fabric 
and hung it over various parts of the car. 
And most importantly, he sat down and 
hrainstormed with his team. 

That team was a key part of the process. 
The two men who work alongside Pisani are 
fairly young, and not the kind of guys you 
expect to have a passion for custom interiors. 
Chris Watt, 30, is from Butler and specializes 
in upholstery repair and fabrication. Steve 
Newton, 32, is from nearby West Milford 
and focuses his time on out-there electronics 
installations and digital integration. 
They're wizards who work clean, and their 



backgrounds are an amazingly good fit for 
our project. To wit: 

Chris: "I've always been a car buff. 
When I was in high school, I had Fox-body 
Mustangs. I was messin' around with 'em, 
soupin' 'em up, racing them at the track. And 
I like what I do. Every job, every car, every 
interior is different. The Mustang? This is 
what a Mustang should be. It's a real 5.0, not 
the old 4.6. It just seems right." 

Steve: "I've always had trucks, but I like 
sports and muscle cars. I like stereo work, 
like custom work. I like to get in the car 
and build something that's not supposed 
to be there." 

The pow-wow among Chris, Steve and 
Rodger produced some ambitious plans. 
Once the Mustang leaves the Netcong paint 
booth, it'll be installed in the Creative Auto 
Interiors main bay. The rear seat and seat- 
belt mounting towers will come out and be 
replaced by a virtual kitchen and storage area 
for camping and cooking gear. The trunk will 
become an entertainment mecca, a place 
to go for relaxation when off the road. In 
keeping with the Ford's exterior style, the 
interior will reflect the car's color scheme. 
"Some of it came out of laughing and 
joking around, but it actually made sense," 
says Rodger. "We thought, 'hey, let's throw 
a coffeemaker in there, you gotta have a cup 
of coffee on the road,' but it clicked, and it 
inspired other things. The theme came from 
there." To make all this happen, the rear seat 
won't be a rear seat. That area will house 
a small microwave, a flip-up refrigerated 
storage area, a coffee maker and custom-built 
enclosures for various types of camping gear. 
Custom red and yellow LED lighting will 
illuminate the underside of the car. All of it 
will need to be screwed down hard enough to 
cope with the grin-inducing handling we're 
aiming for. 
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GUMOUT 



gumout.com 



Poor-quality fuel and stop-and-go driving 
can often lead to harmful engine deposits. A 
bottle of Gumout® Regane® Complete Fuel 
System Cleaner treats up to 21 gallons of 
fuel and can remove deposits from places 
like your intake valves, ports, fuel injectors 



and combustion chamber. It also leaves a 
protective barrier against future build-up. 
For a factory-fresh engine that's going to 
see a lot of miles-like, say, the 5.0 V-8 in our 
Mustang-it's cheap insurance. 





THE HOURS WE PUT INTO EVERY DESKS 

ARE NOTHING COMPARED 
TO THE MILES. 



OUR DESIGNERS ARE RIDERS, so each bike is born out of miles on the 

road. It's how we built the most comfortable soft bagger out there, 

proving with one ride that the feeling of wide, sweeping curves on a 

back-road journey isn't only what we sell, it's what we live for. 

Test-ride the Victory Cross Roads® starting at *14,999, 

or explore all the options at VictoryMotorcycles.com. 
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Moving on to the rear, a 22- 
inch TV monitor will be installed 
in the underside of the trunk lid. 
Custom folding chairs will also 
make an appearance, matched 
to the interior fabric, as will a 
DirecTV portable video system, a 
Playstation 3, a wireless speaker 
system, a custom Stanley 
integrated toolbox and storage 
unit, a Kicker OEM-compatible 
stereo package and lightweight 
subwoofer... the list goes on. 
Also on the list will be an Escort 
Passport LoJack System and 
Q145 radar detector, the better 
to keep you informed of what's 
happening around you. If you 
get hungry, bored, arrested or 
ripped off in this car, you're just 
not trying hard enough. 

For now, most of the 
cool tricks are in the planning 
stages. But they won't stay 
there for long. 

That leaves our brand- 
new Victory Hammer S. As 
it sits, the Hammer makes a 
few concessions to street-bike 
norms. It's pretty, but like most 
showroom-fresh machines, it's 
also somewhat conventional. 
And while you could go cross- 
country on it, it's a production 
bike, and thus geared toward 
compromise. For starters, 
there's a lot of windblast on the 
highway, the bike doesn't have 
a stereo system, and the seat 
isn't designed for extensive two- 
person travel. 

For this, Rollin' Fast Cycle 
Sports, of Lebanon, New Jersey, 
was drafted. Rollin' Fast is 
a Victory dealer and media 
test-bike manager, as well as 
a vendor for Polaris all-sport 
vehicles. (Polaris is Victory's 
parent company.) When we 
approached them with our 
ultimate getaway plan and 
briefed everyone on the project, 
they jumped at the opportunity. 



Average Joe loves it. 
But Lazy Joe, he really loves it. 



Keep your ride looking its best with Mothers® tire and wheel care products. 

Specially formulated to eliminate all types of brake dust, grease, dirt and 
grime, you just spray them on and hose them off. It's as simple as that. 



Foaming Wheel & Tire Cleaner. 

Our most universal formula works on virtually all factory 

wheels, hubcaps and tires, with no need to hand dry. 




Pro-Strength Chrome Wheel Cleaner. 

Formulated to quickly clean all types of chrome 
wheels and rough cast aluminum "Mag" wheels. 




Polished Aluminum Wheel Cleaner. 

Safely and easily cleans uncoated polished 
aluminum and anodized wheels. 




MOTHERS 

Polishes'Waxes'Cleaners 

mothers.com * detailguide.com 
wutfoium.com 
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Rollin' Fast owners John Costa and Greg Faiella 
got their start road-racing 600-cc sport bikes, so 
performance and style usually take precedence over 
everything else. Costa, the project leader, is gruff 
but relaxed. He's the kind of no-nonsense guy you 
can picture holding court at a race track, but when it 
comes to customs, his eyes light up. 

"I think we're going to start with a few small 
things," he says. "LED lighting around the engine, 
for one, tucked-in turn signals, maybe a side-mount 
license plate." Paint is the first step, with a complex 
custom finish that will complement Netcong's work 
on the Mustang. Since the Hammer is a getaway 
bike, though, it'll need functional add-ons, not just 
stylish ones. Rodger Pisani's crew is transforming 
the stock seat into a two-person perch, carving foam 
and reupholstering to match the Mustang. "We're 
definitely putting a fairing on it," John continues, 
noting that the reduced wind noise and added 
comfort will be suitable for long rides. "It's kind of 
out of the norm for a Hammer, but it'll also let us 
incorporate an audio system, which should be cool," 

With wind noise tackled, we won't have to leave 
our tunes behind when we park the car and unload 
the bike. Kicker's PS5250 coaxial speakers will fit 
into the Hammer's fairing; their 4-ohm bridged 
tweeters and neodymium magnets are specifically 
designed to overpower motorcycle engine and helmet 
noise. At twelve ounces each, they won't negatively 
impact performance or handling, and because they're 
waterproof, we'll be able to hit the road no matter 
the weather. A CycleSounds Rockbox will serve as a 
head unit, and a Kicker amp and sub woofer will live 
in a set of saddle bags. All told, it should provide 
strong tunes with few drawbacks. 

Finally, we need a trailer. Netcong sourced a 
small Aluma aluminum motorcycle trailer, but it's 
currently parked in storage. When the Mustang's 
paintwork is finished, the trailer will roll into the 
booth and get coated in Dupli-Color flat black. A 
custom diamond-plate box and motorcycle bracket 
will round things out. It'll attach to the Ford by way 




of a through-bolted, custom-mounted l-l/3"-inch 
hitch. There weren't any readily available Mustang 
hitches on the market, so Performance Trailers of 
Flanders, New Jersey, modified a common-usage unit 
to fit the car's rear floor. 

The months to come will hold a lot. As the 
Mustang and Hammer come together on tight 
deadlines, we'll find out if our chosen shops are up 
to the task and can handle the pressure. In addition 
to modifying the Mustang's suspension and building 
its interior into a home away from home, we'll take 
a closer look at the details. We'll take you behind the 
scenes of the Ford's fascinatingly complex multi- 
stage paint finish, and learn just why paint guys are 
some of the most patient people on the planet. We'll 
also look into just what it takes to integrate custom 
A/V components into a restrictive factory layout. 
Once the car is complete, we'll head west for 
the ultimate weekend 
getaway, taking our car, 
bike, and trailer out 
into the desert in search 
of some serious fun. 
Something tells us we're 
going to find it. 

NEXT ISSUE: SEE WHERE THE ROAD TAKES US. 




THE CRUISER, EVOLVED 



VICTORY MOTORCYCLES victorymotorcycles.com 




Most cruisers sacrifice speed and agility 
for style and comfort. Not the bikes from 
Victory, The Hammer S is the "muscle" 
bike of Victory's lineup, an agile, 97-hp 
speedster that melds old-school looks with 
new-school technology. Inverted forks, dual 



front discs and a modern frame mean the 
Hammer S handles like a modern bike. A 
250-mm rear tire helps put every shred of 
V-twin power to the ground. All told, it's the 
best of both worlds-old and new. 
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Don't just accept the OE plugs that came with your engine. Demand more. Move up to the 

advanced .6mm flnewire design ol Autolite XP Xtreme Performance plugs. They upgrade 

spark plug performance and improve durability in most vehicles, import or domestic. 

To learn about XP and the full line of Autolite engine electrical system parts, visit autolite.com. 
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EXPERIENCE 

A grand entrance that 
only you can make. 




IONS: 1-800-993-4416 LOWES.COM 

parties, Inc. All rights reserved. Lowe 
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Thousands of personalized 

door designs. 

Ask about our customizable, 

prefinished program and 

installation services. 
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A Moveable Feast 



BUILD A PICNIC TABLE THIS SPRING AND ENJOY IT ALL YEAR. BY JOSEPH TRUINt 



■» Summer's nearly here, and I'm ready for it. I've got a new seven-burner gas 
grill and four ground-shaking speakers for my outdoor sound system— and I've 
built a sturdy picnic table to replace my old one. (It was a creaky, splintered mess 
of lumber that listed to one side like a parallelogram.) 

The new table took a weekend to construct, including a trip to a home center 
to hand-pick the lumber and buy fasteners. One of the project's best features: 



INSIDE Q LAMINATE COUNTERS + EXTENSION-CORD STORAGE + VOLUNTEERING 
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PM DIY HOME /// 
PICNTC TABLE 



The top and bench seats are made 
from composite decking, a material 
fashioned from plastic resin and saw- 
dust. It's easy to clean, it's impervious 
to wood-boring insects, and it never 
splinters. I chose pressure-treated 2x 
lumber for other parts of the project— 
and rust-proof fasteners everywhere. I 
have to admit that my design is heavy. 
On the other hand, it's durable; this is 
probably the last picnic table you'll ever 
need. 

Start at the Bottom 

O Begin by cutting four picnic table 
legs out of pressure-treated 2x6 
lumber. Cut two legs at a time on a 
power miter saw [1]. You can also use 
a circular saw and a guide to cut the 
angles on the top and bottom of 
the legs. Next, crosscut and bevel the 
seat support and lay the support 
across the legs. The tops of the sup- 
ports should be 18 inches from the leg 
bottoms (as shown in the profile illus- 
tration), and the ends of the supports 
should extend 14M inches from each 
leg. Secure the 2x4 supports to the 
legs with 3-inch deck screws [2]. Later, 
you'll strengthen thejoint with carriage 
bolts. Be careful to drive the screw 
head flush but no deeper; otherwise, 
you risk the screw point poking out the 
other side. 

Now move on to the frame for the 
tabletop. Crosscut the side rails, and 
predrill ^32-inch pilot holes to prevent 
splitting; join the parts with 3-inch deck 
screws [3]. Duplicate the process to cut 
and fasten the seat frames. 

The next step is to assemble the 
picnic table structure. First, position 
the tabletop assembly flush with the 
top of the legs and clamp it into place. 
At each end of the top, drive 3-inch deck 
screws through the inside of the frame 
and into the legs [4]. Later, install 
carriage bolts to bolster the joints. 
Fasten the seat frames by driving deck 
screws through the outside of the seat 
support into the frame [5]. 

To reinforce the table base and 
ensure that it doesn't tilt out of square, 
install two diagonal braces. Use a 
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Cut the 
angle on the 
legs; gang cuts 
are faster and 
more accurate 
than single cuts. 

Lay the seat 
support across 
the legs and 
fasten. To 
prevent twist, 
lay the parts on 
a dead-flat 
surface. 
Screw the top 
frame together. 
Use a simple 
pipe clamp to 
hold the parts in 
position. 




5 » 



Fasten the top frame to the legs. Here's where a stubby 
impart driver really comes in handy, to fit between erossmembers. 

Fasten the seat frame to the seat support. Be sure the frame 
is flush with the seat support to ensure that seat planks, well, seat 
evenly. Fasten the cross bra ce . Now the heavy work is done. 
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Drill for bolts, install the fasteners, then sock down the nuts. 
You'll probably have to tighten the parts slightly in a few months 
after the lumber dries out. Drill pilot holes in the deck planks. 
Use a square to align the bit with the frame crossrails. Make 
the decking edges friendlier by rounding them with a router. 




power miter saw or a circular saw to 
cut the angled ends on these pieces. 
Slip the braces between the seat 
support and top-frame cross support 
and secure them with 3-inch deck 
screws [6]. 

Use a drill and a '^-inch-diameter 
bit to bore carriage-bolt holes through 
the legs and tabletop frame. To ensure 
that any splintering occurs on the inside 
face of the legs, run the bit from the 
outside to the inside. Use a hammer to 
tap the carriage bolts through the holes, 
slide on galvanized washers and nuts 
and tighten with a socket wrench [7]. If 
you use longer bolts than those I've 
specified, be sure to cut off any excess 
bolt shank and file the cut surface 
smooth. This will prevent the possibility 
of injury from a protruding shank. 

Crosscut the composite decking for 
the top and seats. To increase accura- 
cy, gang-cut several planks at once. Lay 
the decking planks across the frame 
with their woodgrain texture facing up. 
The planks should have a 5-inch over- 
hang on each end, and the end planks 
should project 1 inch. Bore^e-inch pilot 
holes through the plank and the frame 
[8]. Fasten the planks with 2>£-inch- 
long trim-head deck screws. 

To maintain a uniform M-inch gap 
between the planks, use plastic spac- 
ers designed for composite decking. 
Fit these between each plank. 

Finish the project by rounding off 
the square ends of each plank with a 
router and a 3 /3-inch-radius rounding- 
over bit [9]. Finally, fire up the grill and 
sit down to your first meal at your 
new table. pm 



Key No. Size and descnptioi 
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1" x 5W x 72" composite decking (top) 

1" x 514" x 6214" composite decking (seat) 

2" x 6" x 31M" pressure-treated pine (7eg) 

2" x 4" x 61" pressure-treated pine (seat support) 

2" x 4" x 24^s" pressure-treated pine (diagonal brace) 

2" x 4" x 23 W pressure-treated pine (crossrail top support) 

2" x 4" x 59" pressure-treated pine (jong-rai! top support) 

2" x 4" x 56" pressure-treated pine (long-rail seat support) 

2" x 4" x 8" pressure-treated pine (crossrail seat support) 



deck screws used throughout frame -> 2 l A" trim-head deck 
screws to fasten composite planks -> 3 /e"-dia x 3W hot-dipped- 
galvanized carriage bolts to fasten top and seat supports to legs 
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HARBOR FREIGHT TOOLS 

Quality Tools at Ridiculously Low Prices 

100% Satisfaction Guaranteed! • Lifetime Warranty OnAII Hand Tools! 




FACTORY DIRECT 
TO YOU! 

How does Harbor Freight Tools sell high quality tools 
at such ridiculously low prices? We buy direct from the 
factories who also supply the major brands and sell 
direct to you. It's just that simple! Come see tor yourself 
at one of our 340 STORES NATIONWIDE and use this 
20% OFF Coupon on one of our 7,000 products* plus 
with any purchase of $19.99 or greater, pick up a FREE 
7 Function Digital Multimeter, a $9.99 VALUE with our 
compliments. We stock Automotive products, Shop 
Equipment, Hand Tools, Tarps, Compressors, Air & 
Power Tools, Material Handling, Woodworking Tools, 
Welders, Tool Boxes, Outdoor Equipment, Generators, 
and much more. 

NOBODY BEATS OUR QUALITY, 
SERVICE AND PRICE! 
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OJIIir CHICAGOB ELECTRIC 

\i|l/ ■ POWER TOOLS 

58% OSCILLATING 

MULTIFUNCTION 

POWER TOOL 

17 DIFFERENT 
ATTACHMENTS 
AVAILABLE IN 
OUR STORES! 
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CENTRALPNEUMATtE 

2 HP, 8 GALLON. 125 PSI 

PORTABLE AIR COMPRESSOR 

LOT HO. 67581/95386 



S $ E$ 99" 
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CHICAGO & WEI DM G 
90 AMP FLUX WIRE 

WELDER 

en up lot no. 9W7i 

$60 



RAPID PUMP 

ALUMINUM R 

9**U 3-1/2 PUMPS 




NO GAS REQUIRED! 
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LIFTS HOST 
VEHICLES! 

REG. 

PRICE 

11 19.99 




LDT NO. 

68D53 




12 VOLT 3/8" LITHIUM ION 
PRO CORDLESS DRILL/DRIVER 



CHJCAGOOELECTRIC 



12* tottery ana 
cteiggrmdwM. 
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$ ^#1 "H PRICE 
V^ 159.99 
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11 DRAWER 

ROLLER 

CABINET 
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• 6 Drawer Tap Chest 

• 2 Drawn Middle Section 

• 3 Drawei Roller Cabinet 
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$139 

RIG. PRICE $299.99 
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CENTRAL 

PNEUMATIC 



3" HIGH SPEED 
AIR CUTTER 




PITTSBURGH 6 PIECE 
PLIERS SET 

Cfll/F LOT HO. 

38992/46005 
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^2000 LB. 

ELECTRIC 

'ATV/UTV WINCH 

WITH AUTOMATIC 

LOAD-HOLDING 

LOT NO. &8146 BRAKE 
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HARBOR FREIGHT TOOLS 

Quality Tools at Ridiculously Low Prices 

10O% Satisfaction Guaranteed! • Lifetime warranty On All Hand Tools' 




S^CHICAGOB ELECTRIC ' 



POWER TOOLS 



2.5 HP CHIPPER 
SHREDDER 



LOT HO. 66910 

'**119 w . 
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10" SLIDING 
COMPOUND 
MITER SAW 

LOT NO. 9J199 

S^$7999 

REG. PRICE $139.99 
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800 RATED WATTS/ 

900 MAX WATTS 

PORTABLE 

GENERATOR 

LOT NO 66619 
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ffl&m&moms 
AUTO-DARKENING 
WELDING HELMET 

LOT NO. 91214 
SOLAR-POWERED 



60" HARDWOOD 
WORKBENCH 

iStfHEIIi 

save 

$70 



LOT M0 93454 



Tools sold 
separately. 
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DIGITAL INSPECTION 

CAMERA WITH 2.4" COLOR 

LCD MONITOR 
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save $39" 
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12 VOLT MAGNETIC 
SAVE TOWING LIGHT KIT 

66% 

' LOT NO. 96933/67455 
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T0WABLE RIDE-ON 
TRENCHER 

LOT MO.i 

900 

REG. PRICE (3499.99 
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LOW-PROFILE 
CREEPER 

LOT K0. 2745 



300 LB. 
CAPACITY 



SAVE 

40% 



Tools geld 
separately 
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CamUiPWUMATK 
HIGH SPEED METAL SAW 
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LOT NO. 93888 



REG. PRICE (14.99^/ 

ii^TtcdiMltiifltoi. errie4rWiun|«- Cjfnl»itrilvi«i 
»!7iiFrurij«MAi3Dr^hiWCinHrinTcccccoc*»i* 




1 pcccH'HitJW^N fripw umjtltMtTil Bwi 

iiiiiiiiiiiiiiiiiii ;HS£?HS iiiiiiiiiiiiiiiiiiii 



Unl aw 3H(0 pe - [LEluftr if tf '^ie icuim [if lip 



REG. 
PRICE 

KpHfiJllfl fh[i(irir TOOLS -UMiM "^^ $29.99 

nil^kl^(ti4W.iliifj^«r/i4cM'i«tht|irhbirfMi^Tri^ Cjircdlh Dii4« 

j^rtr«4iBicrt*i«pih^(c«ic#nHwi*|irtwtif*iM DHht 
prt <<it unto Iter Cwpp arwlkttajil! »* 

ftcccfictafH CMHcriciKiqcct.irMftr^bS'^Tl II 
Urtoitrfliiatia'CLsfomaiinlLiTHiHfltnptfjiii ,1B '**■" 



EASY WAYS 
TO SHOP! 



T. VISIT! 2. GO TO! 3. CAR! 

340 Stores Nationwide www.HarborFreight.com 1-8 00 -a 23-2 5 67 






Homeowners Clinic 



by Roy Berendsohn 
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Kitchen 
Confidence 



We're fixing up our kitchen and, 
rather than tear everything out, we're 
going to paint^the walls and ceiling, install a new sink and paint 
the cabinets. I'd also Mke to build a laminate countertop, but 
I'm wondering if that's wise. Are there advantages to building 
rather than buying a counter? 




A At PM, we're always glad to see 
people build their own stuff. It's not 
going to save you money— it's almost 
always less expensive to buy a commer- 
cially made plastic laminate counter. 
They're good quality, and they're avail- 
able in a range of lengths and widths. 
But building yourown counter gives you 
complete control over its size, shape, 
color and pattern. You can build coun- 
ters at various heights (for sitting or 
standing), you can have overhangs of 
any shape and dimension, and you can 
add cool retro details like chrome edge 
strips (barsandbooths.com). Even if 
you're not up for building a counter, you 
can renovate the one you have (see 
below for an explanation of a new Rust- 
Oleum process). 

One of the most important advan- 
tages to building your own counter is 
that it gives you greater control of the 
size and design of the backsplash. 
Unless you buy a counter with an inte- 
gral (post-form) backsplash, you will 
almost always see the counter's back- 
splash delaminate over time. Once that 
happens, the backsplash will look lousy, 
and there's no good fix. However, design- 
ing a better backsplash is easy: Add a 
laminate strip to the bottom edge of the 
backsplash. We show that below. 

A plastic laminate counter is not dif- 
ficult to construct. The substrate is a 
particleboard panel with buildup strips 
screwed to its front and back edges; 
other transverse strips of the same 
thickness are added to make the coun- 
ter more rigid. By making the counter 
look thicker, buildup strips make the 
counter more attractive, and the robust 
edge is less prone to damage. You apply 
contact cement to the mating surfaces 
of the particleboard and the laminate. 



Oversize pieces of 
laminate are glued 
down, then trimmed off 
with a small router or a 
laminate-trim router. 
You can use one of two 
types of bits. One is a 
flush-trim type with a 
ball-bearing adapter 
(shown); the other has 
the bearing mounted on 
the shaft of the bit. 




■*-When you build your 
own counter, you can 
also build a better 
backsplash. Cover the 
bottom edge with 
laminate first to prevent 
water infiltration from 
below. Next, cover the 
ends, then the face, and 
finish by applying a strip 
on the top of the 
backsplash, 
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I Countertop Transforms-! 
I tions is a $250 kit that ) 
Iwill coat 50 linear feetl 



It consists of a wetting 
agent, preparation and 
spreading tools, a base 
coat and silicone-epoxy 
topcoat, and decorative 
colored chips that are 
sprinkled on. 



i 
I 
I 
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MEN DO 
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YOU FACE THINGS HEAD ON. WHY WOULD THIS BE ANY DIFFERENT? 
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More than half of . 
If you're one of th 
ED treatment. 



men over 40 have some degree of erectile dysfunction (ED).* 
n, ask your doctor about VIAGRA. It's America's most prescribed 



For more information go to viagra.com or call 1-888-484-2472 (1-888-4V1AGRA). 
THIS IS THE AGE OF TAKING ACTION. 



^Ar+x 



'ddenafil citrate) tabha 




WITH EVERY AGE COMES RESPONSIBILITY. IMPORTANT SAFETY INFORMATION BELOW. 




We know that no medicine is for everyone. Don't take VIAGRA if you take nitrates, often prescribed for chest 
pain, as this may cause a sudden unsafe drop in blood pressure. 

Talk with your doctor first. Make sure your heart is healthy enough to have sex. If you have chest pain, nausea, 
or other discomforts during sex, seek medical help right away. 

In the rare event of an erection lasting more than four hours, seek immediate medical help to avoid long-term injury. 

In rare instances, men who take PDE5 inhibitors (oral erectile dysfunction medicines, including VIAGRA) 
reported a sudden decrease or loss of vision, or sudden decrease or loss of hearing. It is not possible to 
determine whether these events are related directly to these medicines or to other factors. If you experience 
any of these symptoms, stop taking PDE5 inhibitors, including VIAGRA, and call a doctor right away. 

The most common side effects of VIAGRA are headache, facial flushing, and upset stomach. Less common 
are bluish or blurred vision, or being sensitive to light. These may occur for a brief time. 

VIAGRA does not protect against sexually transmitted diseases including HIV. 

Please see Important Facts for VI AGRA on the following page or visit viagra.com for full prescribing information. 

*Data taken from the Massachusetts Male Aging Study. Of 1,290 respondents, 52% stated that they had some 
degree of ED. 

You are encouraged to report negative 

side effects of prescription drugs to the FDA. VGU00761 1 2010 Pfizer inc. 

Visit www.FDA.gov/medwatch or call 1-800-FDA-I088. All rights reserved! < 






IMPORTANT FACTS 
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(sildenafil citrate) mbku 



IMPORTANT SAFETY INFORMATION ABOUT VIAGRA 

Never take VIAGRA if you take any medicines with nitrates. This 
includes nitroglycerin. Your blood pressure could drop quickly. It could 
fall to an unsafe or life-threatening level. 



ABOUT ERECTILE DYSFUNCTION (ED) 

Erectile dysfunction means a man cannot get or keep an erection. 
Health problems, injury, or side effects of drugs may cause ED. The 
cause may not be known. 



ABOUT VIAGRA 

VIAGRA is used to treat ED in men. When you want to have sex, 
VIAGRA can help you get and keep an erection when you are sexually 
excited. You cannot get an erection just by taking the pill. Only your 
doctor can prescribe VIAGRA. 

VIAGRA does not cure ED. 

VIAGRA does not protect you or your partner from STDs (sexually 
transmitted diseases) or HIV. You will need to use a condom. 

VIAGRA is not a hormone or an aphrodisiac. 

r ■ 

WHO IS VIAGRA FOR? 

Who should take VIAGRA? 

Men who have ED and whose heart is healthy enough for sex. 

Who should MOT lake VIAGRA? 

• If you ever take medicines with nitrates: 

• Medicines that treat chest pain (angina), such as nitroglycerin 
or isosorbide mononitrate or dinitrate 

• If you use some street drugs, such as "poppers" (amyl nitrate 
or nitrite) 

• If you are allergic to anything in the VIAGRA tablet 



BEFORE YOU START VIAGRA 
Tell your doctor If you have or ever had: 

' Heart attack, abnormal heartbeats, or stroke 

• Heart problems, such as heart failure, chest pain, or aortic 
valve narrowing 

• Low or high blood pressure 

• Severe vision loss 

• An eye condition called retinitis pigmentosa 

• Kidney or 1 iver problems 

• Blood problems, such as sickle cell anemia or leukemia 

■ A deformed penis, Peyronie's disease, or an erection that lasted 
more than 4 hours 

« Stomach ulcers or any kind of bleeding problems 
Tell your doctor about all your medicines. Include over-the-counter 
medicines, vitamins, and herbal products. Tell your doctor if you take 
or use: 

• Medicines called alpha-blockers to treat high blood pressure or 
prostate problems. Your blood pressure could suddenly get too low. 
You could get dizzy or faint. Your doctor may start you on a lower 
dose of VIAGRA. 

• Medicines called protease inhibitors for HIV. Your doctor may 
prescribe a 25 mg dose. Your doctor may limit VIAGRA to 25 mg 
in a 48-hour period. 

■ Other methods to cause erections. These include pills, injections, 
implants, or pumps. 

• A medicine called REVATIO. VIAGRA should not be used with 
REVATIO as REVATIO contains sildenafil, the same medicine 
found in VIAGRA. 
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POSSIBLE SIDE EFFECTS OF VIAGRA 

Side effects are mostly mild to moderate. They usually go away after a 
few hours. Some of these are more likely to happen with higher doses. 

The most common side effects are: 

• Headache * Feeling flushed • Upset stomach 
Less common side effects are: 

• Trouble telling blue and green apart or seeing a blue tinge on things 

• Eyes being more sensitive to light • Blurred vision 
Rarely, a small number of men taking VIAGRA have reported 
these serious events: 

• Having an erection that lasts more than 4 hours. If the erection is not 
treated right away, long-term loss of potency could occur. 

• Sudden decrease or loss of sight in one or both eyes. We do not 
know if these events are caused by VIAGRA and medicines like it 
or caused by other factors. They may be caused by conditions like 
high blood pressure or diabetes. If you have sudden vision changes, 
stop using VIAGRA and all medicines like it. Call your doctor right 
away. 

• Sudden decrease or loss of hearing. We do not know if these events 
are caused by VIAGRA and medicines like it or caused by other 
factors. If you have sudden hearing changes, stop using VIAGRA 
and all medicines like it. Call your doctor right away. 

• Heart attack, stroke, irregular heartbeats, and death. We do not 
know whether these events are caused by VIAGRA or caused by 
other factors. Most of these happened in men who already had 
heart problems. 

If you have any of these problems, stop VIAGRA. Call your doctor 
right away. 

HOW TO TAKE VIAGRA 

Do: 

• Take VIAGRA only the way your doctor tells you. VIAGRA comes 
in 25 mg, 50 mg, and 100 mg tablets. Your doctor wilt tell you how 
much to take. 

• If you are over 65 or have serious liver or kidney problems, your 
doctor may start you at the lowest dose (25 mg). 

• Take VIAGRA about 1 hour before you want to have sex. 
VIAGRA starts to work in about 30 minutes when you are sexually 
excited. VIAGRA lasts up to 4 hours. 

Don't: 

• Do not take VIAGRA more than once a day. 

• Do not take more VIAGRA than your doctor tells you. 

If you think you need more VIAGRA, talk with your doctor. 

• Do not start or stop any other medicines before checking with 
your doctor. 



NEED MORE INFORMATION? 

• This is Only a summary of important information. Ask your 
doctor or pharmacist for complete product information OR 

• Go to www.viagra.com or call (888) 4-VIAGRA (484-2472). 



Uninsured? Need help paying lor Pfizer medicine? Pfizer 
has programs that can help. Call I -8(1)6-706-2400 or visit 
www. Pflze rHel pful An swers.com . 

(.<■*! Distributed by: 
WlB*' pflwr Labs 

Division of Hirer Inc. NY, NY 10017 
Rvthilj O20III Pfberlrn: All rights reserved. Printed in the USA. 
VGIFRcl-5 01/10 
Registered trademarks are the property t>f their respective owners. 
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Dr.ColcrChif 

AUTOMOTIVE PAINT CHIP REPAIR SYSTEMS 

Can Your Touch-Up Paint Do This? 
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Fast, Simple, Dramatic, Paint Chip Repair 
...with NO PAINT BLOBS 



Raied ■ 1 by Tht Wall St. Journal 

I among retail paint repair products 



* All Factory Match Colors 

* Permanent Repairs 

* No Clear Coat Needed 
*The Cure for Road Rash 

3 sizes: $39 '$49*559 

Drcolorchip.com 
(866) 372-2548 

Order Your Factory Color Kit Today! 




Need more space? 

Build your own 

murphy bed. 
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Piston-lift 

mechanism kit 

includes 

step-by-step 

construction plans 

and instructional 

DVD 



Create- A-Bed® 

Toinrcc 1-877-966-3852 
www.wallbed .com 
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Caravan 
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All Guided Tours *995 to $1295. 

Available a! Caravan.com, Tax. fees extra. 
10 days Guatemala call Today 
10 days Nova Scota Free Brochure 
8 days California 1-80Q-CARAVAN 
10 days Costa Rica 



PANAMA Canal Cruise & Tour 

8 day all-inclusive guided tour of 
Panama from $995 to $1095. Join the 
experienced travelers C\?kY£Mp\r\ 

and smart shoppers .com 

who rely on Caravan. 



The Dust Deputy's cyclonic action 
eliminate* clogged filters tor maximum 
vacuum performance. Captures 99°o of the 
material before it reaches your vacuum 



Made in USA 



Oneida 
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Call for FREE Catalog! 

inn jnec Order Online 

./0Z.4UDD www.oneida-air.com 
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888-772-3544 www.saelig.com 
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Relieves % 
Joint Pain 

The perfect remedy for making matching mortise 
& tenon joints, our E»Z Pro™ Mortise & Tenon Jig 
is both low cost and easy to use. Made from high 
quality aircraft-grade aluminum, this jig comes 
f u I ly assembled and is ready to use righ* " 
the box, For exclusive online offers, jusl 
generaltools.com/joirrtpain 




GENERAL 



Pi* 
Wood Joining Jigs 



To advertise in the PM Marketplace contact Beth Boyle at (914) 461-3269 or beth@specialaditions.com 
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Wipe down the surface of the particle- 
board before applying glue, and then 
run your hand over it once the glue has 
set up to check for chips that might 
prevent the laminate from firmly bond- 
ing to the substrate. Remove any chips 
that got into the glue. 

When the glue has set up so that it's 
tacky but not wet, position the laminate 
pieces on the substrate, then trim off 
the excess laminate using a router and a 
bit with a bottom-mount ball bearing. 

The laminate application sequence 
is important, by the way. Apply the lami- 
nate to the ends of the counter, then to 
the front and, lastly, to the top. 

The Coverup 

I'm considering installing carpet over 
my basement's concrete floor. We've 
never had problems with basement 
leaks, but I'm still not sure if it's a 
good idea. What do you think? 
You're right to be concerned. A concrete 
slab below grade is often cool enough to 
cause moisture in the air to condense. 
The vapor can come from people bath- 
ing and cooking. It can also come from 
under the slab or leak into the basement 
through perimeterdrainsorfrom a poor- 
ly sealed sump pump. If moisture does 
condense on the concrete, it will cause 
carpet to swell and become mildewed. 

On the other hand, if the house is 
relatively new, the floor is insulated 
(above or below the slab) and the base- 
ment is heated in the winter and dehu- 
midified in the summer, then chances 
are good that you can install carpet 
without problems. 

Chalking One Up 

We had an addition built onto our 
house, and the contractor used red 
chalk lines to make reference marks 
on the foundation. At the time, he said 
the lines would weather away after a 
couple of months. It's been more than 
a year, and although the contractor is 
long gone, the ugly red lines remain. 
Even pressure-washing has failed to 
remove them. What else can I try? 
Marking chalk comes in various colors. 



Blue and white chalk are easy to 
remove. Red and black are considered 
permanent— though they fade as they 
age, they will remain visible. The bright- 
er crimson red and indigo blue are as 
close to indestructible marks as 
chalked lines can be. And if pressure- 
washing doesn't erase the lines, you've 
got your work cut out for you. 

I'd try a masonry etch product that 
contains acid, such as UGL Drylok Etch 
(with sulfamic acid) or Krud Kutter Con- 
crete Clean & Etch (with phosphoric 
acid). This kind of cleaner is powerful, so 
experiment on a trial area before mop- 
ping the stuff all over the foundation. 
Wear rubber gloves and goggles when 
scrubbing the foundation with these 
cleaners, and protect nearby concrete 
with plastic taped in place or by wetting 
it thoroughly before you begin. 

"Think Tank 

I've noticed a small crack in the base 

of my toilet tank where one of the 
bolts holding it to the bowl passes 
through. The crack doesn't appear to 
be leaking yet, or else the leak is so 
small that the water evaporates from 
the side of the bowl before it has a 
chance to do any damage. I suppose 
whoever installed the toilet tightened 
down too hard on the bolts. When I 
install the new tank, how tight do I 
make the bolts? 

I'm glad you're planning to replace the 
tank. A small crack can suddenly 
become a large one and result in a major 
flood. The toilet's fill valve will stay open 
as water pours from the split tank. If this 
happens when you're not home, we're 
talking thousands of dollars in damage. 
Toilet tank bolts have to be onlyjust 
tight enough to make a watertight seal 
and prevent excessive movement of the 
tank. It doesn't take a lot of force to pull 
the tank and bowl together, and you 
can always tighten the bolt's nut a little 
more if you find a slight drip. On the 
other hand, you can't fix a tank or bowl 
that's been broken due to faulty instal- 
lation. Kenny Hart, a second-generation 
master plumber in Virginia Beach, Va., 
has seen this happen repeatedly. "Nine 
times out of 10, somebody overtight- 
ened the bolts," Hart says, "but there 
are other causes. I've seen defects in 
the tank right from the factory, and I've 



HOW YOUR HOUSE WORKS 



-» Shower 

Shower 
Power 

EVERYTHING AN EDUCATED 
BATHER MEEDS TO KNOW 
ABOUT THE MECHANICS 
AND TECHNOLOGY OF 
A TYPICAL SHOWER. 
BY HARRY SAWYERS 

Plumbing pro Art Siegers 

creates an indoor dust storm 
as he cuts through old tile in a 
client's Parsippany, N.J., 
shower. He's wearing goggles, 
coveralls, gloves, a dust mask 
and— nojoke— a shower cap. 
His 4-inch angle grinder 
reveals the guts of the shower 
supply, a system that remains 
a mystery to most homeown- 
ers despite daily use. 
Understanding what goes on 
back there can help a handy 
DIYer diagnose a leak, 
dispatch a vexing clog or— as 
Siegers is doing— upgrade 
from an old three-handle 
system to a modern single- 
handle valve, which can 
precisely control temperature 
without sudden drops in 
pressure. The replacement is 
tricky; this is not the time to 
learn how to sweat copper 
tubing. But even if you never 
plan to step into the stall 
wielding Channellocks and 
acetylene, it's worth learning 
how the flow goes. 
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OWNERSHIP 








Some lessons 

leave an impression 

that will last a lifetime. 

Studies show that home ownership has a significant positive 
impact on educational achievement, civic participation, health and 

overall quality of life. That's why, for more than 100 years, 

REALTORS' have helped people find their piece of the American 

Dream. To find out how home ownership can benefit you, 

talk to an agent who is a REALTOR! a member of 

the National Association of REALTORS? 

Every market's different, call a REALTOR" today. 

1 NATIONAL 
ASSOCIATION*/ 

REALTORS* 
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Download a free copy of the ReW Guide to the Benefits of Home Ownership at HouseLogic.com/buyandsell. 
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BEHIND THE 
STALL WALLS 



A PRESSURE- 
BALANCING 
VALVE EXPOSED 




__ 2 X 
1&-INCH 
REDUCER 

COUPLING 



V/i-INCH 
DRAIN LINE 



IV2-INCH 
P-TRAP 



GRID DRAIN 

-» To get hair and scum clogs out 
of a grid drain, remove the grid 
screw. Clean the screw threads 
and mount bar using needle-nose 
pliers, a bent wire and old scissors. 



POP-UP DRAIN 

-» Lift and tilt the stopper, 
and angled hinges slip 
free. Use pliers to clean 
the stopper and the 
spring within the drain. 



LIFT-AND-TURN DRAIN 

-» Remove the knurled knob 
from the stopper's top and 
undo the screw beneath. Use 
pliers and scissors to get hair 
off the mount bar in the drain. 
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ILLUSTRATION BY ROBERT ULRICH 







THE LATEST 

NEWS ON THE 

LOWEST FLOWS 




EPA WaterSense 
regulations require 
shower heads to use 
less than 2 gallons per 
minute (gpm) to douse a 5 x 
3-foot stall, while setting 
standards for pressure and 
coverage to ensure a 
satisfying shower, not a 
miserly trickle. Here's how 
three manufacturers hit the 
new specifications. 

MOEN ■» Water rides on spokes like 
a bike wheel's to reach the perimeter 
of Moen's 8-mch-diameter Envi shower 
head, avoiding the dry zones common in 
early low-flow models. 

DELTA -> A fat 0.26-mm droplet, twice the typical 
low-flow drop diameter, helps water in Delta's Isokinetic 
hold its temperature and feel like heavy rainfall. 

KOHLER -> Silicone polymers molded into distinct nozzle 
geometries let users set models like the Purist to deliver 
1.75 gpm in a broad spray, a sharp beam or a wide deluge. 



A pressure-balancing valve like Moen's 
3570 Moentrol prevents a temperature 
swing in the shower when someone 
elsewhere in the house flushes a toilet 
or starts the dishwasher. This cutaway 
shows how internal valve mechanisms 
maintain consistent water pressure and 
temperature in turbulent conditions. 
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Spring-driven gaskets at 
the valve inlets prevent 
high-pressure hot water 
from crossing the valve 
into a cold supply line or 
vice versa. (Hot water is 
at higher pressure in 
recirculation systems.) 
Screws in the stops shut 
off hot and cold lines at 
the shower for work on 
the valve cartridge. 
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BALANCING SPOOL 



Hot and cold streams 
slide a graphite- 
composite piston in 
response to fluctuating 
hot and cold water 
pressure. In 0.1 seconds, 
the piston (inside the 
chrome sleeve) seals or 
opens inlets to maintain 
balanced pressure 



between the two flows, 
which are still unmixed. 
Lab tests to monitor 
internal movement show 
the piston constantly 
vibrating back and forth. 
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Pulling the shower 
handle slides the 
cartridge forward, 
opening two inlets to let 
hot and cold water enter 
and converge. Turning 
the handle opens one 
inlet as it doses the 
other, allowing users to 
adjust the temperature, 

HEUEEJ 

Screwed into the 
cartridge's rod, this stop 
prevents a child from fully 
opening the valve to a 
scalding -hot setting. 



FIELD GUIDE 

TO AMERICAN 

BATHING 



SHOWER SCHEDULE (AVERAGE) 
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Average 
age when 
Americans 
begin 
showering 



102.2 



Average 
shower 
temp, (F) for 
all adults 



Under Adult Adult 

age 18 female male 



26.3 



Average 
gallons of 
water used 
per shower 
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seen plumbers drop the tank on the 
bowl with enough force to put a crack in 
it. I've done it myself." 

Having installed more than a thou- 
sand toilets, Hart cautions that tanks 
are heavier— and more slippery— than 
many people expect. The toilet's posi- 
tion against the wall can make it difficult 
to get a good grip as you lower the tank 
into place. If need be, have someone 
helpyou install the replacement. 

Once he has the tan k where he wants 
it, Hart holds the bolt head steady with a 
long straight-blade screwdriver. Then he 
tightens the nut with a socket wrench. If 
there's too much threaded bolt shank to 
get a socket over the nut, he uses a 
ratcheting box-end wrench. "Move from 
bolt to bolt as you slowly tighten the 
nuts, and tighten them equally," Hart 
says. "Look at the space between the 
tank and bowl and make sure the tank is 
being pulled down evenly on all sides. 
Stop when you feel a fair amount of 
resistance and the tank is stable." 

Summer Shutdown 

We recently moved into a house with 
a whole-house Apriiaire humidifier 
system. What do we do during the 
cooling season? I assume the 
humidifier needs to be shut down. I 
notice that its air filter is covered with 
a white crust. Is that a sign that 
something's wrong with the system? 
Yes, your humidifier needs to be shut off 
during the cooling season. When the 
humidifier is installed on a separate piece 
of ductwork, you'll notice a small lever 
nearby. It has to be adjusted to the sum- 
mer setting so that the damper it oper- 
ates is closed. If you look carefully, you'll 
probably find that someone has used an 
indelible marker to indicate the summer 
and winter positions of the damper lever. 
In most cases, when the handle's long 
axis is in line with the duct, the damper is 
open and allows humidification in winter. 
When the lever is perpendicular to the 
duct's long axis, the damper is closed for 
the summer coolingseason. 

The thing that you're referring to as 
the air filter is actually the humidifier's 
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THE DIY LIFE 



STARTING OUT, STEPPING UP 




\ My daughter 
Rachel 
is a young woman 
now, but I can still 
see her as a 
9-year-old kid 
threading her way 
through a throng 
of leaf-raking 



volunteers during a 
fall cleanup. She 
was carrying a 
diluted cup of 
coffee and brought 
it to me without 
spilling a drop. 
"Here, Dad," she 
said proudly. "I 
know you like a 



cup of coffee, so I 
thought I would 
bring you one." My 
own career as a 
volunteer DIYer 
began one spring 
morning in 1968. 
My father, my 
brothers and I 
joined others to 
spruce up our 
church's grounds. 
There were shovels 



and leaf rakes 
aplenty, and a 
weather beaten 
Chevy truck with 
running boards we 
stood on as we 
rode loads of brush 
to the brow of a 
hill, where we 
dumped them. I 
loved every minute 
of it. Since then, 
there have been 
flood-ravaged 
houses to fix, 
another church 
with grass to cut, 
old houses to 
repair and weeds 
to pull. And these 
days, Rachel and 
her younger 
brother, Joe, do 
their own 
volunteenng at a 
local hospital, so I 
have to get my 
own coffee now. 
PM editors and 
readers— and our 
kids— have the 
skills to make a 
real difference, and 
there's no time like 
the present; April 
10 to 16 is 
National Volunteer 
Week. 



evaporator panel, Water flows at a controlled rate onto the panel and clings to its 
absorbent coating, then evaporates into the air. The coating deteriorates, and mineral 
deposits are likely to form on it, accounting for the crust you describe. It doesn't indi- 
cate a problem— it's typical of a panel that's gone through one heating season. Simply 
replace the panel with an Apriiaire part, not a cheap knockoff. 

You should also check that the plastic drain and supply lines leading to and from 
the humidifier are clear and not cracked. There may be other maintenance steps you 
need to take, depending on the humidifier model. For example, there are different 
types of water distribution trays that supply the evaporator panel. The tray may 
need cleaning. I'd go to the company's website and download the owner's manual 
for your model to find out what else you need to do at the end of the season or 
before the start of the next heating season. pm 



©Got a home-maintenance or repair problem? Ask Roy about it Send your 
questions to pmhomeclinic@hearst.com or to Homeowners Clinic, Popular 
Mechanics, 300 W. 57th St., New York, NY 10019-5899. While we cannot answer 
questions individually, problems of general interest will be discussed in the column. 
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COMPARATIVELY SPEAKING, 
THERE IS NO COMPARISON. 






The first cordless outdoor power tools good enough to be called STIHL. 

No gas. No cord. No emissions. No compromise, introducing STIHL cordless electric outdoor power tools with 36 wits of power. These 
high performance machines feature superior operating speeds so you get more done in less time. The heart of the STIHL system is our 
36-volt Lithium Ion battery that provides up to 45 minutes of run time, with no gradual loss of power, and can be charged in as little as 25 
minutes with the optional rapid charger. The greener solution that doesn't sacrifice performance. For product information: 
STIHLUSA.com For dealer information: STIHLDEALERS.com or stihlusa.mobi 
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1-INCH PVC 
PIPE HANDLE 
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5-GALLON 
DRYWALL BUCKET 
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EXTENSION CORD 



The Electric Bucket 

KEEP LONG EXTENSION CORDS TANGLE-FREE 
WITH A PORTABLE DRYWALL-BUCKET REEL THAT 
SPOOLS IN SECONDS. BY WILLIAM 6URSTELLE 



1 GET A BUCKET Acquire an empty 5-gallon drywall 
bucket, 1- and 4-inch-diameter PVC pipe, a 4-inch flat PVC 
end cap, pipe fittings to reduce the 4-inch diameter down to 

1 inch, a 1-inch tee fitti ng, PVC solvent, a half sheet of !£-inch 
plywood and a 6-inch stamped metal turntable— all available 
at most big hardware stores. The final ingredient is a 
100-foot, 12-gauge, grounded outdoor extension cord with a 
split three-way female receptacle. 

2 PREP THE BOTTOM Cut a piece of plywood to fit the 
square top plate of the turntable. Using machine screws, 
attach the plywood to the turntable's holes. Center the PVC 
end cap on the wood plate and attach with wood screws. 
Centerthe turntable end cap assembly in the bottom of the 
bucket and attach it with 14-inch machine screws, washers 
and nuts. Attach an 18 x IB, >S-inch plywood square beneath 
the bucket bottom using nuts and % inch machine screws. 

3 BUILD AND CEMENT Cut a 2-inch-wide slot in the 
bucket side with a saber saw. To prevent cord abrasion, line 
the slot with mitered pieces of 1-inch-diameter dowel, 
slotted along the length with a 1 /£-inch-deep groove. Attach 
them to the bucket with 10 No. 4 machine screws, nuts and 
washers. Cut a 4-inch-diameter PVC pipe as long as the 
bucket is high; set the pipe into the end cap. Use a 4-inch-to- 
2-inch bushing to reduce the PVC pipe, then reduce it further 
using a 2-inch-to-l-inch reducing fitting. Make a handle from 
two 1-foot lengths of 1-inch-diameter PVC pipe and a 1-inch 

tee fitting. Test the assembly to make sure it spins easily, 
Cement the PVC and let it cure overnight. 

4 WIND THE CORD Thread the cord's male 
end through the bucket slot. Leave about 3 feet of 
slack to reach an outlet, and loosely tie the cord 
around the handle. Stand on the plywood base and 
turn the handles to spool the remaining cord around 
the central pipe. To unwind the cord, stand on the 
plywood base and pull the female end from the slot. 



Tools Powered: 

Shop vac, leaf blower 

Cost: $95 (with cord) 

Coil Time: 

47 seconds 

Cord Tangles: 

Zero 



MORE TO DO IN MAY 



Jo be completely safe, unroll the cord fully before using it— even | 
though a 15-cmp tool won't noticeably heat up a 12-gauge cord. ' 



See Chair City Hit 

furniture hub Thomas- 
ville, N.C., on May 4 for 
ECHO'b Chainsaw 
Sculpting Invitational, 
where a dozen top 
carvers lop logs into 
benches, lighthouses, 
dogs, hillbillies and 
various forms of bears. 



Tune the Mower Art 

Sauerwin, who puts the 
A in Padueah, Ky.'s A&J 
Small Engine Repair, 
recommends replacing 
the mower's air filter and 
changing the oil to begin 
the season. As for oil 
choice, he says, "nothing 
less than SAE 30." 



Fly a Kite Larry Stiles 
of the Tulsa Wind Riders 

kite-flying club plans a 
"mass ascension" to kick 
off the 18th Festival of 
Kites on May 7. "See 
kites as small as a 
stamp; others as big as a 
house," he says. "It's 
spectacular!" 



Sharpen Shears Fix 

nicked blades on garden 
shears with a 6-inch file. 
Press the file flush 
against the cutting edge 
and slide it up the blade 
in one direction. When 
the blade shines, flip it 
and file off the burr on 
the inside edge. 



Help Your Mama Be a 

good boy on May 8. Go to 
your mom's house and 
clean the gutters, weed 
the garden, plant 
tomatoes and set up the 
window a/c unit. For easy 
bonus points, replace the 
shower head. And don't 
forget flowers. 
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Pick One. Just One. 

Save Their Life For $250. You'll End Up Smiling Too. 




Ming, 6 months, China 



Shiva, 1 Year, India 



Mot, 13 years, Cambodia 




Durgap, 5 years, India 

Free cleft surgery which takes 
as little as 45 minutes and costs 
as little as $250, can give 
desperate children not just a 
new smile — but a new life. 



Funmi, 8 years, Nigeria 



Salazar, 5 years, Philippines 



"...out 1 of the most 

productive charities — 

dollar for deed — in the world " 
— Tit*' New York Times 



Your support can provide free treatment 
for poor children with clefts. 

3 $250 Surgery. □ $125 Half surgery. Of 50 Medications. □ $ 
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Smile Train, P.O. Box 96211, Washington, DC 20090-6211 






Donate online: www.smiletrain.org or call: 1-800-932-9541 

bmilelrain 




^Chanjriru fhe World One Smile At \ lime 



According to the U.S. Government, women should take sufficient levels of folic acid (400 micrograms/day) during pregnancy to help prevent neural tube defects and reduce the 
risk for cleft lip and palate. When folic acid is taken one month before conception and throughout the first trimester, it has been proven to reduce the risk for neural tube defects 
by 50 to 70 per cent. Be sure to receive proper prenatal care, quit smoking and drinking alcohol and follow your health care provider's guidelines for foods to avoid during 
pregnancy, Foods to avoid may include raw or undercooked seafood, beef, pork or poultry; delicatessen meats; fish that contain high levels of mercury; smoked seafood: fish 
exposed to industrial pollutants; raw shellfish or eggs; soft cheeses; unpasteurized milk; pate; caffeine; and unwashed vegetables. For more information, visit www.SmileTrain.org. 
Smile Train is a 501 (c)(3) nonprofit recognized by thelFS, and all donations to Smile Train are tax-deductible in accordance with FS regulations, © 201 1 Smile Train. 






Saturday 
Mechanic 



Headlight Tech 

BETTER TO LIGHT A SINGLE 
CANDLE THAN TO CURSE THE 
DARKNESS. BV MIKE ALLEN 




I'm willing to bet that drivers only 
think about headlights during one of 
two events: when for some reason 
they can't see at night, or when an 
oncoming car blinds them. Like the 
alternator, these critical pieces are 
overlooked— until they don't work. 
And that's a shame, because for the 
gearhead, there's a lot of interesting 
tech behind the glass. Like, for exam- 
ple, did you know that an HID head- 
light is like a lightning bolt in that a 
glowing arc of electricity illuminates 
the fixture? Plus, automakers are call- 
ing on headlights to increase not only 
safety but also fuel efficiency. 

Knowing how your lights work will 
better prepare you to keep them 
maintained, so you're more likely to 
see that deer before it runs into your 
path. Besides, the rapid evolution of 
headlight tech is interesting in itself. 
Here's a primer. 
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The Old-Fashioned Way 

■* The first cars used crude lamps 
fueled by either kerosene or (gasp) acet- 
ylene. About 100 years ago, the open 
flames were replaced with a small elec- 
tric bulb housed between a polished 
reflector and a lens. These lights weren't 
sealed well, so the reflector corroded 
quickly, making the already insufficient 
lights even dimmer— and worse, they 
provided plenty of glare to oncoming 
traffic. These types of lights were made 
illegal in 1941, a scant year after the 
introduction of the sealed beam. 

Sealed Beams 

■* A sealed-beam headlamp is noth- 
ing different from a giant household 
bulb, a tungsten filament housed in a 
glass enclosure that's sealed and filled 
with inert gases. The reflector is inside 
the glass envelope. Like household 
bulbs, these gradually lose brightness 
as the tungsten evaporates from the fil- 
ament and deposits on the reflector. 
Dippable high-and-low beams didn't 
come along until the '20s. Brightness 
and beam control in this era were incon- 
sistent because of poor manufacturing 
tolerances. And the inside of the poorly 
sealed glass lens easily corroded, fur- 
ther reducing the brightness. Sealed- 
beam lights were cheap partly because 
they came in only three sizes— 5- and 
7-inch round and one square size— but 
more important, the Standardized sizes 
limited styling differences among cars. 
Automakers started replacing sealed- 
beam lights with quartz-iodine technol- 
ogy in 1973. 

Quartz-Iodine 

* Ql is the predominant automotive 
lighting technology today. Legal in the 
U.S. since 1984, it uses a small bulb 
that resides inside a reflector/lens 
assembly. Thanks to modern sealing 
materials and techniques, the reflector 
is far less likely to corrode from mois- 
ture intrusion. The high-temperature 
quartz glass envelope allows the fila- 
ment to remain at a much higher tem- 
perature, for a light that's closer to nat- 
ural daylight. The higher temperature 
means a lot more light for the power 
consumed, but also makes the tungsten 
filament evaporate and redeposit on 
the glass, gradually reducing light out- 



put. To combat this, halogen bulbs are 
filled with iodine or bromine rather than 
the customary inert gas. The halogen 
combines with the tungsten vapor coat- 
ing the cooler glass, then disassociates 
when it touches the hot filament, basi- 
cally redepositing the evaporated tung- 
sten back where it started. 

Manufacturing these cylindrical 
bulbs is very high-tech. After the fila- 
ments are sealed to the glass at the 
bottom, most of the air is evacuated 
from the top. While a propane flame 



heats the neck in the top of the bulb to 
a semiliquid state, a jet of liquid nitro- 
gen cools the base to minus 321 
degrees FThen a pellet of frozen gases 
is dropped in. Instantly, the hot, soft 
glass at the top is crimped, sealing the 
envelope. When the temperatures 
equalize and the gaseous pellet boils, 
the pressure inside rises to 4 to 5 
atmospheres. The H13 high-low beam 
lamp shown in the lead photo is the 
industry's latest version. Computer 
vision systems carefully tweak the posi- 




H ID (high-intensity- 
discharge) lights 
are often installed 
as original equip- 
ment on high-end 
cars. But there are 
plenty of after- 
market conver- 
sions to be found 
(and even some 
ordinary quartz- 
iodine bulbs incor- 
rectly labeled as 
HID; caveat 
emptor). These 
aftermarket 
conversions use an 
HID arc lamp and a 
ballast, just like the 
OEM kind, but are 
designed to retro- 
fit into a conven- 
tional socket and 
reflector designed 
for quartz bulbs. 
They can be had 
for as little as $75 
a pair, substantially 
less than the OEM 
prices for factory- 
installed HIDs. 



Unfortunately, the 
shape of the tung- 
sten filament (of 
the original bulb) 
is different from 
the shape of the 
arc in the HID 
envelope, which 
makes the HID 
beam pattern of 
the assembly 
unpredictable. 
While you may be 
able to see fine, it 
will throw glare in 
odd directions, 
which will make it 
difficult for you to 
see in any kind of 
precipitation. It 
will also shine into 
oncoming drivers' 
eyes. Plus, these 
HID conversions 
are illegal, but 
purveyors get 
around that by 
labeling them "For 
Off-Road Use 
Only." Not 
recommended. 



TUNG 
FILA 



STEN 
ME NT 



in a 

conventional 01 
bulb has a square 
bright spot that 
cools off slightly at 
the ends , wh ile the 
arc in an HID is an 
elliptical shape of 
near-constant 
brightness. To 
achieve the same 
beam pattern, they 
require different 
reflectors. 



ADJUSTING YOUR BEAMS 





Proper headlight aim is critical. Check aim with a driver in the car and a full tank of gas. The 
low-beam cutoff should be slightly below the center of the lens (b) to keep glare out of 
oncoming traffic and reduce the light reflection that occurs during rainy or snowy weather. The 
bend in the cutoff should be slightly to the right of the center of the lane, for the same purpose. 
This will illuminate the road surface in front of the car, as well as the curb area to the right. 
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Visit www.royalpurple.com 
for more info or download 

the free tag reader and 

check out the Horsepower 

TV Dyno, on a Chevy ZZ4 and 

watch for yourself. 




Get the free mobile 

applot youi phone 

http://gettag.mobi 
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NEXT UP 



LEDS 



This tail/brake lamp from 
Sylvania is due to become 
industry-standard. 



We already use LEDs 
for tai llights, a 
practice started by 
Cadillac on the 2000 
DeVille. Aside from 
giving engineers the 
ability to design 
lights with 
substantially 
different styling, 
LEDs consume very 
little energy and 
illuminate 400 to 
500 milliseconds 
faster than an 
incandescent lamp, 
which provides that 
cellphone-chattin' 
texter behind you an 
additional 40 to 44 
feet of warning (at 
60 mph) that you're 
on the brakes. 

While we wait 
for LED headlights to 
become common- 
place, some DIYers 
might opt to switch 
their taillights to 
LEDs. Be warned: 
They draw so little 
juice that a 
conventional turn 
signal switch won't 
cycle— so if you 
choose to convert to 
LEDs, you'll need a 
different flasher relay 
that's not dependent 
on load, or to add 
ballast resistors to 
draw sufficient 
current 



tion of the filaments in each bulb as It's 
assembled, maintaining tolerances 
within 0.004 inch— which means 
replacing a lamp shouldn't require 
reaiming the headlamp. The high-beam 
filament sits at the precise focal point 
of the reflector, providing the best illu- 
mination up the road. The low-beam 
filament sits slightly off the focal point 
to spread the beam and establish a cut- 
off pattern to keep glare out of oncom- 
ing drivers' eyes. Some quartz-lamp 
systems rely on the use of a metal 
shield to provide the cutoff pattern. 

The color of bulbs is expressed as a 
function of the temperature of the light 




This 2-inch lamp, with 
those five tiny high-bright- 
ness LEDs in the center, 
could soon replace 
incandescent or HID 
headlights. 
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emitted. A Ql bulb is around 3400 
degrees K, as compared to natural sun- 
light, which is considered to be around 
6000 K. Recently, we've started to see 
Ql lights that have a blue-white color, 
not the usual warm yellow light. These 
are aftermarket bulbs with different fila- 
ments and glass coatings that attempt 
to emulate the blue hue of expensive 
high-intensity-discharge (HID) lights (I'll 
get to HID lights in a minute). While 
these bulbs do raise the color tempera- 
ture, they don't get close to an HID's 
5000-plus K color. Oh, and they don't 
necessarily raise the light output either. 
So what's the point? Style— it's one 
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way to spend $20 and acquire the 
cachet of $2000 HID lamps. 

HID 

■* HID bulbs don't use a tungsten fila- 
ment. Instead, they pass a high-voltage 
electrical arc through a partially evacu- 
ated chamber that's filled with noble 
gases and mineral salts. A ballast/ 
igniter is necessary to provide the high 
voltage and high initial current, 
although once the bulb is started, it 
uses far less energy and gives off more 
light than the Ql lamp. Plus, the arc 
projects a crisp beam, with an easy-to- 
manage pattern. 

One disadvantage: It takes a few sec- 
onds for the arc to warm up to reach full 
output— that's a problem for using these 
bulbs as high beams, which need full 
brightness instantly. Some vehicles use 
HID low beams for their sharp cutoff and 
glareless light, and a conventional Ql 
bulb for the high beams. Other high-end 
cars move a mechanical shroud inside 
the reflector to change the pattern of a 
single HID lamp to suit both patterns. 
Those work-arounds make these lights 
expensive— it's a 8500 to $1000 option 
on some cars. Despite all that, Sylvania's 
director of aftemnarket sales and light- 
ing, Jim Sanford, says HID lamps will 
soon represent 40 percent of the OEM 
market share in the next three to five 
years, up from only a few percent. 

The future belongs to LEDs, which 
are already in use in some brake lights. 
Manufacturers are just now figuring 
out how to use these devices for head- 
lights (only the Audi A8 uses them so 
far). Since there has been no standard- 
ized LED bulb to plug into a reflector/ 
lens assembly, car manufacturers have 
had to design a unique PC board for 
every model, an expensive proposition. 
No more. Sylvania has designed a uni- 
versal tail/brake light bulb that's already 
used in the Mustang. When someone 
succeeds in doing the same for head- 
lights, the LED's benefits— lightweight, 
vibration tolerance, long life and ultra- 
low power drain— will quickly make 
even HIDs obsolete. But that future is 
at least five years away. pm 






Cordless Protection Just 
Got a New Benchmark 




The New and Improved SOLO S3 

# l cjngpr Range 
« Enhanced Display 

• Steed Sty I rig 

SOLO S3. Cordless Freedom. Better Performance. 

we took a breakthrough product and made it even better. The battery- 
powered SOLO S3 is the most powerful combination of cordless 
convenience and long range radar/laser detection ever. With increased 
sensitivity on ail bands for long range detection and its elegant new 
design, SOLO S3 provides the freedom of a cordless detector with 
the performance you expect from ESCORT, It's vour perfect traveling 
companion. Take SOLO S3 for a 30 day worry-free test drive. 

Don't just drive. . , Drive Smarter with the new SOLO S3 from ESCOfT 
#800.852.6258 (j Escortlnc.com/Solo ESCORT ™ 
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FrogTape' is the only painter's tape treated with PaintBlock.' Technology. 

PaintBlock forms a micro-barrier that seals the edges of the tape, preventing paint bleed. 

Visit FrogTape.com (o see PaintBlock in action, get painting tips and more! 
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I took my car in to get the oil changed, and the mechanic told me 
that the tie-rod end boot and the ball-joint boot on the right side 
were torn. The damage was probably a result of an off-road excur- 
sion—an intentional excursion, I might add— I made into some 
underbrush that was a little thicker and tougher than I thought. He 
wants to replace both, at a cost of hundreds of dollars. Can I save 
money and change these myself? 



Alt's not uncommon to cut or dis- 
lodge those small, vulnerable 
boots when you're out stump-jumpin'. 
The price you told me the mechanic 
quoted is for a full replacement of the 
parts on that side of the car, which 
involves not only disassembly, but 
removal of the factory riveted-in ball 
joint and a subsequent realignment of 
the front end. And he's right: This will fix 
your problem permanently, at least until 
the next h jinks in the woods. 

Odds are you can game the system 
and replace just the torn boots with 
aftermarket pieces. Now, that assumes 
the suspension and steering parts are 



still relatively fresh. You can buy the boots for a couple of bucks at the auto parts 
store. For the tie rod, simply remove the cotter pin and castellated nut, pop the old 
rod end down, replace the old boot and reinstall the castellated nut with a fresh cot- 
ter pin. Then pump in some grease and go. Oh, no grease fitting? Problem is, the 
replacement boot isn't as effective at keeping grease in and dirt out as the original. 
Now you have a decision to make, depending on the age and condition of the part. If 
it's worn out and you're just trying to make it through the remainder of the vacation, 
pack the new boot with some grease and go. When you get home, buy a new tie-rod 
end that has a grease fitting so you can add grease as appropriate. A relatively low- 
mileage rod end can be drilled to accept a fitting, so you can grease regularly. 

Ditto for the ball joint, although replacing a ball joint on some vehicles— like yours 
—requires special tools or even a hydraulic press. Usually you can just pull the stud 
from the balljoint to the upright and slide on the new boot. It might take a set of spring 
compressors to unload the suspension to get the required clearance. If this all sounds 
complicated, it is. Seeing as you need both boots, I'd just let the mechanic do it and get 
the vehicle aligned (which it probably needs if you've been rock-crawling with it). 
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OVERHEAD TOOL RACK 



Pneumatic tools take up plenty of space in a toolbox, far more than hand tools, which generally 
will lay flat in a relatively shallow drawer. So I came up with this rack for hanging tools in the 
PM shop. It's just an Ikea kitchen pot rack, not modified in any way. I suspended it so I can walk 
under it and not worry about banging my head, but it's not so high that I can't reach it 
easily— your height may vary. A lot of tools will hang easily enough by their own handles. A few, 
like the cordless drill, have a belt hook. And for a few others, I simply bent a slightly-greater- 
than-90-degree angle into a big fender washer and screwed the air-line fitting through it. The 
fender washer doesn't get in the way at all, and I've never had anythingjump free. 



Attention-Getter 

I have a 2000 Buick Century V6 with a horn that just won't shut up! I removed the 
steering wheel pad and the horn button wiring from the steering wheel. Honk! I 
replaced the relay. Honk! The relay terminal {from the switch) is always hot. 
Removing the horn relay or fuse horn is the only way to prevent it from blowing 
continuously. The Haynes manual schematics do not even show a wiring diagram 
for the horn circuit. The car has a remote fob for lock/unlock/trunk, and the car is 
supposed to "beep" when locked/unlocked. Is the receiver bad? I can't pass 
inspection without a functioning horn! 

I looked up your schematic online at alldatadiy.com. There are only two wires leading 
to the pull-in pin on the horn relay, both black. One leads to (duh) the horn switch in 
the steering wheel, the other to the Body Control Module, which honks the horn for 
the remote locking system. One of them is shorted to ground. Yes, ground, because 
the relay coil is hot all the time and is activated by grounding the other end of the coil. 
To determine which wire is shorted, you might need to cut them short of where they 
meet at the relay spade lug. 

I'm guessing it's the one from the steering wheel, which has moveable electrical 
contacts in the turn signal canceling switch. I'll bet one of the contacts has slipped or 
there's a foreign piece of conductive material in there grounding it out. And I do hope 
you're taking all due precautions with the airbag when you're working on the wheel, 
because if you accidentally set it off, it can kill you. Dead. 

YourCheatin' Pipe 

As a mechanic in a diesel shop, I was helping a trusted fellow mechanic torque 
connecting rods with a M-inch torque wrench (click type). I suggested using a pipe 
(cheater bar) to lengthen the lever arm and make tightening easier. He said doing 
so would affect the torque wrench's accuracy. I had helped a different (also 
trusted] mechanic do the same thing and we had used a pipe in that application, 
with the same torque wrench. It seemed to work that time. Can you shed some 
light on this and explain the physics behind it? (I am not talking about adding an 
extension to the ratchet end.) 



A conventional, straight extension 
between the socket and the torque 
wrench's ratchet will have no effect on 
the measured torque. 

Using an extension on the handle of 
a clicker-type torque wrench shouldn't 
affect the readings, although I'd consid- 
er it serious abuse of an expensive, cali- 
brated tool. 

Now, that same extension on the 
handle of a simple bending-beam torque 
wrench will affect the readings, because 
that handle is supposed to pivot around 
a pin in its center. Slipping a pipe over it 
will bend the beam from a different cen- 
terpoint, altering the relationship 
between the beam and the socket and 
making the applied torque read out 
incorrectly. Best solution: Get a torque 
wrench that's got a longer handle, or a 
torque multiplier that goes between the 
socket and wrench, basically a little 
planetary gearbox. Or just go to the 
gym more often. 

Pass It Along 

I have a 2001 Ford Escape. After 
about three or four years, the LED in 
the radio quit working regularly— after 
the warranty ran out, naturally. Now, 
for some reason, it comes on more 
often, but the LED is very dim. The 
Ford dealer told me that they don't 
work on radios, so they would have to 
send it out, but here's the problem: 
They said that even if it's just a loose 
wire, they would probably charge me 
$225 to fix it or even just look at it. 
Any ideas? 

Flaky displays are a common com- 
plaint on those particular radios. Car 
dealers and auto repair shops general- 
ly don't fix stereos; they just remove 
them and send them out to a specialty 
shop. Save some money and do that 
yourself. 

A 10-minute search gave me the 
websites for a half-dozen places that 
will fix your radio— no matter what is 
wrong with it— for a hundred bucks or 
so. If you're not Web-sawy, try the Yel- 
low Pages. 

Don't feel comfortable pulling the 
radio yourself? Get some neighborhood 
teenager, one who's got a car with one 
of those window-shattering stereos, to 
pull out the radio so you can box it up 
and ship it off. 
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space. DKYLOW Masonry Waterprooier 

allows you to transform your damp, 

useless space into usable space. 
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PM DIY ///CAR CLINIC Q+A 

Where Do They Come Up With These Ideas? 

Several months ago, I came across some Internet articles regarding using your car 
as part of a portable generator. The article talked about installing rollers for the 
drive wheels— like a dynamometer— which would drive the generator. Have you 
seen such an apparatus? Comments? 

Most chassis dynamometers are set up this way, with a pair of rollers driving a gen- 
erator to load the wheels. The electricity in this case goes to a big resistive load cell 
instead of being captured and used, so the technology is simple. And not cheap. 

At any rate, unless you're driving a big honking generator, the car engine will be 
operating at a very inefficient rpm/throttle combination. There are also substantial 
energy losses in the driveline and between the tires and the rollers. Fuel burn per 
kilowatt-hour of energy generated will be something like double or triple what you 
would get from just running a conventional generator. Not to mention the size of the 
fixture the rollers would have to be mounted in. You'd have to have a roller that is 
driven by both drive wheels, or the car's differential would fail within minutes. It's not 
designed to let one wheel spin while one is stationary. 

Bottom line: This sounds like a really awkward way to turn a $25,000 car into a 
$500 generator that gets crummy fuel efficiency. 

Missing Link 

I carefully check the gas mileage on my 2007 Prius, listing gas to three decimals 
and filling to the exact same pump cutout every time. I now have 60,200 miles. I 
change the oil myself with Mobil 1 every 5000, and the air filter each 20,000 
miles. I use gas from the same station most of the time. After getting 50 mpg 
consistently until reaching 58,000, why would mileage drop to a consistent 42 to 
43 mpg? 

To really figure this out, I'd start by hooking up a scan tool and checking that all is 
right. One thing to look at is the coolant temperature— the car will perform poorly if 
the thermostat is keeping the engine too cold, although that should set a trouble 
code and turn on the Check Engine light. Also look at the short-term and long-term 
fuel trim. A good mechanic who knows Toyotas should be able to figure this out. My 
best guess? A fuel injector that's carboned up and not spraying properly, or a lazy 
oxygen sensor. You've driven just about the mileage where either is likely. A couple of 
tankfuls of injector cleaner might help if the injector is clogging. 

As for the lazy oxygen sensor, check the crosscount rate, which will be abnormally 
low if the sensor is getting decrepit. Okay, I feel your pain: I'll explain crosscount. Oxy- 
gen sensors put out in the vicinity of 0.8 volts when the mixture is rich (more fuel 
than can be burned with the available air), and 0.2 volts when the mixture is lean 
(excess air). The engine computer constantly slues the mixture back and forth from a 
touch lean to a touch rich to stay right near the 14.7:1 stoichiometric "perfect" air/ 
fuel ratio. If the sensor is lazy, or contaminated with carbon or even some silicone 
from silicone spray applied underhood or some RTV bathtub caulk used on an air- 
cleaner pipe, it gets slow. Instead of taking 100 milliseconds or less to swap from 
low to high or back, it gets slower. Eventually it gets so lazy that the engine computer 
can't accurately meter fuel— and your fuel mileage tanks. (Sorry.) 

A longer shot to explain declining fuel economy is a bad high-voltage battery pack, 
but those seem to be lasting a lot longer than 60,000 miles, with some in taxicab 
service reporting over 200,000 miles. 

Stuck on You 

Would you have any advice on how to remove a Garmin base that's been affixed to 
my dash with adhesive? We'd like to trade the car without showing a big mess on 

the dash. 

First off, I'd never stick one of these things on my dash if I ever wanted to remove it. 

The plasticizers in the vinyl will migrate into the adhesive, so even if you can remove it 






successfully, the vinyl under it will be 
more likely to crack and discolor as the 
plastic ages under the influence of UV 
light and environmental ozone. 

But too late now. On a day that's not 
too cold, remove the base itself by saw- 
ing it off with a piece of monofilament 
fishline or dental floss tied between two 
ballpoint pens or tongue depressors. This 
will leave at least some of the adhesive 
on the vinyl. Remove this with Goo Gone, 
being careful not to rub very hard. The 
Goo Gone will remove all the shine from 
the surface, so follow up with a sparing 
coat of low-gloss protectant over the 
entire surface to blend it in. If you have a 
lighter dashboard and the color has 
changed, you're basically out of luck. 

For your next car, look into a differ- 
ent style of mount. I usually use a suc- 
tion-cup mount on the window. If that 
doesn't work for you, there are mounts 
that hook into the blades on the a/c 
vents, or that come up from the floor- 
boards on a stalk. 

Paint It Black 

I have a black Grand Prix GT, and I 
would like the wheels to be the same 
color. But I would prefer not to spend 
a ton of money on new wheels, so I 
was thinking about painting them. 
Does this really work? I mean, work 
well? And if so, how would one go 
about doing this properly? What tools 
and type of paint would one need? 
The stock alloy wheels on your Grand 
Prix— and virtually all other OEM and 
aftermarket street wheels in produc- 
tion today— are already painted. So the 
hard work of cleaning them up and 
pn men ng them is already done. To do a 
quality job, you really, really should 
remove the tires from the wheels; 
there's no way you can mask off and 
clean up the tires. Wash the wheels 
thoroughly to remove any brake pad 
dust, dirt or vestigial road salt. Scotch- 



Got a car problem? 

Ask Mike about it. Send your ques- 
tions to pmatitodinic@hearst.com 
or over Twitter at twitter.com/Pop 
MechAuto or to Car Clinic, Popular 
Mechanics, 300 W. 57th St., New 
York, NY 10019-5899. While we 
cannot answer questions indMdu 
ally, problems of general interest 
will be discussed in the column. 
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Bnte the surface thoroughly to provide 
a toothy surface the paint can stick to. 
Degrease with paint-prep solvent; then, 
using a spray gun, apply ordinary auto- 
motive paint followed by a clear coat. 
These paints are professional products, 
not forgiving of mistakes and, by the 
way, toxic. I'd recommend removing 
and prepping the wheels, and having a 
professional painter do the spraying, 
cough, cough. 

Uh-oh— pro-grade spray gun/spray 
job not in the budget? You can do an 
okayjob with spray cans, but not with 



the fast-drying lacquer-based aerosols 
intended for paint touchups. The auto- 
paint store, the one where all the body 
shops order their supplies, should be 
able to provide you with some automo- 
tive enamel in an aerosol can. If you 
prefer a satin black rather than a high- 
gloss finish, Eastwood (eastwood.com) 
has a satin black wheel paint in an 
aerosol can that's perfect. Odds are 
you really want a dark gray color, not a 
true black, and Eastwood and Dupli- 
Color both sell an appropriate paint in 
a rattle can. pm 




SMARTPHONE 

Modern phones, 
I such as this 
{ T-Mobile myTouch 



P 
I 



(8250), have GPS 

and Internet 
connections, making 
them perfect for 
geocaching. 



GPS HANDHELD 

Still the gold 
standard for 
outdoor enthusi- 
asts, dedicated 
devices such as this 
Magellan eXplorist 
GC (8150) have 
built-in maps and 
special geocaching 
features. 







Geocaching 




HIS GLOBAL GAME COMBINES HIGH-TECH NAVIGATION AND OUTDOOR RECREATION. BY GLENN DERENE 

5 Hidden in the framework of a classic New England covered bridge in 
Pittsford, Vt, there is a Tupperware container with a surprise inside. I know this 
because I put it there, That Tupperware container is a geocache, and, along with 
the surprise, it has a few standard contents— a logbook, a Travel Bug and a Chirp 
radio beacon. If you know what those things are, then you have already been initi- 
ated into the geocaching community. If you're not familiar with those terms, then 
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PAID ADVERTISEMENT 



Sluggish? Low Energy? No Libido? 

Low Testosterone? 



News is sweeping through the U.S. about a natural pill 
that can help boost libido while enhancing muscle mass 
and energy! And it works by pumping your body's own 
testosterone levels - naturally! 

by Mary Klein 



cientific researchers have finally discovered a new natural compound that 
attacks the nasty symptoms of male menopause and helps make men 
strong, sexy and virile again. 



s 

Scientifically formulated 

The research on this revolutionary compound is so impressive that it has been 
added as the key active ingredient in Vitali-T-Aid" by Naturade* and it's going 
to catch the attention of men across the country. Research indicates the active 
ingredient works at the cellular level to revitalize free testosterone levels in the 
bloodstream. In human clinical studies conducted under strict "double-blind" 
scientific testing protocols, researchers are reporting astonishing results. 

With just two capsules a day, the compound in Vitali-T-Aid" actually helps to 
increase the body's free testosterone, boosting it by an average of 98% in just six 
weeks. These results are nothing short of staggering. 

The proprietary ingredient in Vitali-T-Aid™ is like a natural pick-me-up, 
producing higher levels of testosterone triggering a Cascade of energy, promoting 
muscle growth when exercising, and increasing sex drive. In fact, 85% of the 
clinical trial group reported an improvement in sexual desire and performance 
in just 21 days! 



Male Testosterone Decline with Age 
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How Vitali-T-Aid™ fights sexual aging 

According to WebMD as many as 25% of U.S. men suffer from the affects of 
low testosterone levels or androgen deficiency. Symptoms of low testosterone 
include decreased sex drive, lack of energy, loss of muscle mass and increased 
body fat. 

Testosterone naturally declines with age as the body's production begins to slow 
down. In fact, the average 70 year old man produces only half the testosterone 
of a 20 year old, while othets may experience even more drastic declines. 

The key ingredient in Vitali-T-Aid" helps raise free testosterone naturally, 
triggering a range of miraculous benefits from increased libido to supporting 
muscle mass and mood. It's no surprise that patients with restored testosterone 
levels often report a "Lazarus effect," waking them up from a zombie-like state 
of fatigue, low sex drive and depression. 



Human Clinical Study Results 

Key Ingredient in Vitali-T-Aid™ 
%change in key metrics 

98% 
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Muscle Strength 



free Testosterone 



These clinical study results used double -blind, pSacebo controlled methodologies and 
weie cwiduoed on human subjects for the pnm try active mg intent i n Vital l-T-Aid 

The reason many men over 40 are weak, flabby and lethargic may be due to 
the decrease in their testosterone levels, which is often ignored by conventional 
medicine. 

By supporting healthy levels of testosterone, researchers report that men enjoy 
more energy, strengtb and virility, produce a stronger physical response, and 
experience stronger libido and stamina, giving men and their partners more 
satisfying love lives. 

Men all around the country are enthusiastically taking Vitali-T-Aid'" -from 
athletes to grandfathers- and report feeling revitalized and a renewed sense of 
well being. 

Readers can learn how to 
request free month's supply 

We've made special arrangements with the distributor to supply readers of this 
publication with a risk-free trial of Vitali-T-Aid™ by Naturade 8 . The distributor 
wants to remind the public that inventory is very limited so it's important to 
call now to learn how to get one month free while supplies last. Call this toll 
free hotline to request your free month's supply 1 -800-779-4046. 
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GEOC ACHING 



you are probably a "muggle," and in all 
likelihood, you've been unknowingly 
walking by a world of hidden treasures 
for years. 

Geocaching started in the year 
2000, just after selective availability 
was removed from the Global Position- 
ing System (GPS). In the early days of 
GPS, the government instituted pur- 
poseful inaccuracy for civilian navigation 
devices, as a national security precau- 
tion. When that inaccuracy was lifted, 
consumer-grade GPS devices became 
useful for tracking and pinpointing 
objects to within 30 feet— and a global 
game of hide-and-seek was born. Today, 
there are geocaches hidden in more 
than 100 countries {Afghanistan has 
186 caches), and caches can be found 
in areas both populated (there's one on 
New York City's 56th Street between 
Broadway and Seventh Avenue) and 
unpopulated (Denali National Park in 
Alaska has several). The community 
prides itself on clever placement, and 
there are entire subgenres of extreme 
caches— underwater, in caves, on top of 
mountains, in trees, on islands, etc. 

What separates geocaching from a 
run-of-the-mill scavenger hunt is the 
integration of technology. The tech is 
twofold— geocachers use GPS naviga- 
tion devices to find their quarry, and 
sophisticated online databases to 
organize, find and share the location 
data. In many ways, geocaching inte- 
grated the phenomena of social media 
and location-based networking long 
before most people had heard of either. 
Before GPS, a hobby called letterboxing 
was the equivalent of geocaching sans 
GPS, but caching with modern technol- 
ogy lowers the barrier to entry for 
newbies, and amps up the challenge for 
experts who want to do some serious 
backcountry navigation. 

Community Service 

There are several community sites 
for geocachers. Some sites, such as 
navicache.com and gpsgames.org, are 
simple database search engines with 
awkward interfaces and dated designs. 
Far more sophisticated are sites such as 




EXTREME GEOCACHES 



Deepest Underwater: 

Rainbow Hydrothermal Vents, 
7500 feet below the Atlantic 
rear the Azores 
Coordinates: N 36° 13.800 
W 033° 54.200 

Highest in the Sky: 

International Space Station, in 
orbit 220 miles above Earth 
Coordinates: Depends when 
yoj ask 

Coldest: 

Near the South Pole, 

Antarctica 

Coordinates: S 89° 59.517 

W 00S° 54.821 

Tallest Mountaintop: 
Peak of Mt. Whitney, 14,505 
feet above sea level in 
Sequoia National Park, Calif 
Coordinates: N 36° 34.731 
W11B" 17.571 
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geocaching.com and opencaching.com, 
which is the newest entry. Started by 
GPS-device-maker Garmin, Opencach- 
ing has a slick interface and is open- 
source, so anyone could create soft- 
ware that plugs into its database. But 
so far, the only GPS devices that natively 
work with the opencaching.com site are 
Garmin's own. 

Geocaching.com may not look as 
polished as its main rival, but it has the 
largest, richest database around and is 
the clear center of gravity for geocach- 
ing culture. Users must register with the 
site, A basic membership is free and 
provides access to the coordinates of 
existing caches. The site allows these 
users to upload comments on found 
caches and post new caches. Premium 
membership costs 830 per year and 
allows subscribers to create custom 
maps and rank caches for the rest of 
the community. Groundspeak, the com- 
pany behind geocaching.com, also sells 
logbooks, waterproof boxes, trackable 
objects and other geocaching-related 
gear, but none of that stuff is required 
for the player who wants to create and 
hide a geocache. 

The major outdoor-GPS-device man- 
ufacturers (Garmin, Magellan, DeLorme 
and Lowrance) have embraced geocach- 
ing, and many GPS handhelds have spe- 
cial submenus dedicated to the pursuit. 



Garmin, Magellan and DeLorme have 
also created browser plug-ins that allow 
users to upload caches to their GPS 
handhelds directly from geocaching 
websites, The standard data format for 
cache information is a .gpx file, which 
includes location data as well as a text 
description of the cache. Navigational 
devices can both store and add to .gpx 
files, so you can log and comment on a 
cache you find out in the field, then 
upload that information back to the geo- 
caching site you use. 

As is the case with many portable 
electronics, the functionality of stand- 
alone GPS handheld navigators is easily 
translated to, and arguably improved 
upon by, smartphone apps. Since smart- 
phones generally have GPS antennas 
built into them, as well as access to 
maps, they can perform the same basic 
navigation duties as dedicated GPS 
handhelds. And, because they can 
access off-board data via cellular net- 
works, cache files don't need to be pre- 
loaded onto the device, and updates on 
geocaches can be logged online directly 
from the field. Dozens of geocaching 
navigation apps are available for the 
iPhone as well as Android and 
BlackBerry devices, but the gold stan- 
dard for usefulness comes from Ground- 
speak. That company's $10 geocaching 
apps for iPhone and Android have an 
even slicker interface than the 
geocaching.com website itself, poten- 
tially freeing cachers from any need to 
go indoors. As great as smartphone 
geocaching apps are, however, they do 
have two flaws: First, the maps and 
interaction with online cache databases 
require a cellular signal, which can be a 
problem when hunting down remote 
caches. Second, smartphones are 
hardly ruggedized devices, so before 
you take them out into rough terrain, 
you might want a shockproof and 
waterproof case from a company such 
as Magellan or OtterBox. 

Cache Culture 

If the concept of gadget-assisted 

exploring interests you, it's worth noting 
that geocaching is as much a cultural as 
a technological phenomenon. Cachers 
are a welcoming bunch who are willing 
to provide helpful advice to newbies, but 
they also clearly relish the secrecy of the 



world they inhabit. Ttiey even seem to 
feel a bit of kinship with the wizards of 
the Harry Potter books, as evidenced by 
the borrowed slang term muggles, for 
noninitiates. A creatively designed or 
well-placed cache can earn plenty of 
pats on the back in a cache's comments 
section, and there are some detailed 
guidelines on cache placement intended 
to discourage bad behavior. For instance, 
no caches should be placed on private 
land without permission of the owner, 
and they should never be buried. Geo- 
caches should generally not be placed 
on school property or military bases. 
They should be at least 528 feet apart. 
And no geocache should deface public 
or private property. The restrictions ease 
off once you rise above the stratosphere, 
though: Geocaches are expressly per- 
mitted in outer space. (There is one on 
the International Space Station.) 

Treasure Trove 

Aside from a logbook, the contents 

of caches vary widely. Geocache con- 
tainers should generally be weather- 
resistant, and the stuff inside should 
never be dangerous or perishable. The 
contents of some geocaches launch 
another level of geo-game. Some "multi- 
caches" hide the coordinates and hints 
for a second cache inside the first- 
creating a chain-reaction search. Some 
caches contain Travel Bugs, Geocoins 
or other trackable objects that users 
move from cache to cache (each track- 
able has a dedicated website that 
chronicles its journey), Last year, a new 
technology was added to geocaching 
when Garmin started selling $23 Chirp 
beacons. These send out periodic mes- 
sages to compatible devices using a 
short-range wireless signal. 

Some critics consider geocaching 
littering— an accusation that the com- 
munity has addressed with its Cache 
In, Trash Out initiative. Some caches 
have caused confusion with authori- 
ties, leading to their destruction by 
bomb squads. Most caches, however, 
lastforyearsandcan get dozens, if not 
hundreds, of visitors. In fact, by the 
time you read this, my cache in Ver- 
mont most likely will have been found 
already by a cacher who will add his 
own surprise— another contribution to 
the hidden world. ph 
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Scotch® Mounting Tape. 

Available in the 
hardware department. 




Scotch 3 Products. Great ideas that stick. 
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Digital Clinic 



by Seth Porges 




Mass Messaging 

I've heard about group-texting services 
that make it easy to send text mes- 
sages to multiple people at once. Not 
being a professional spammer, why 
would I want to do this? 



A Yeah, I was skeptical of the whole 
idea at first, too— the potential for 
mischief just seemed too great. How- 
ever, while easy access to mass texting 
might sound like a spammer's dream- 
arid a consumer's nightmare— the ser- 
vices aren'tjust for ruthless marketers. 
After extensive use of GroupMe, my 
favorite group-texting service, I can 
safely say that it is a remarkably effec- 
tive way to keep in touch with a group 
of people who are traveling or attend- 
ng an event together. Buddies on ski 
trails can use it to coordinate slope- 
top meet-ups; large families can use it 
to meet for lunch after a morning spent 
fanned out across Disney World; and 
an eight-piece ska band can use it to 
coordinate whatever it is an eight-piece 
ska band does. 

Here's how GroupMe works: One 
person sets up a "group" of text recipi- 
ents using either a Web interface at 
groupme.com or a mobile app (there 
are currently iPhone and Android 
versions available), then adds friends by 
nputting their names and phone 
numbers. Once the group is set up, 
GroupMe gives it a unique phone 
number that, when texted by any 
person in the group, passes on the mes- 
sage to everybody else. 

The whole thing sounds simple, but 
in practice it teeters toward the magical, 
thanks to two strokes of genius. First, 
because interactions occur through text 
messages, your friends with iPhones, 
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Android handsets, BlackBerries and 
10-year-old Nokia bricks can all play 
along. Nobody needs to download any 
apps (although doing so does add a few 
features, such as the ability to view a 
map showing the physical location of 
your friends), and no phone is too dumb 
to use the service. And second, because 
messages are tagged with the name of 
the sender, the whole thing 
quickly starts to resemble a 
virtual, take-anywhere chat 
room— especially if your 
phone has threaded text 
messages. 

Of course, there are a 
few problems with the whole 
concept of group texting. 
Because other people can 

add you to groups without 

your permission, you can 
easily find yourself the recipient of a 
large number of unwanted text mes- 
sages. Thankfully, GroupMe gives users 
a way out of this: If you don't want to be 
part of a conversation, simply text back 
"#mute", and the messages will cease. 
Then there's cost— although the service 
itself is free, if you don't have an unlim- 
ited texting plan, GroupMe could very 
quickly eat up your monthly allotment. 
So texter beware. 

Sky-High Wi-Fi 

I recently got the chance to use the 
Gogo Inflight Internet service. It 
worked great through most of the 
flight, but as we started our descent, 
it stopped working, and I got a 
message telling me that the service 
may not work at altitudes below 
10,000 feet. Why is this? 
Blame the FCC and FAA, which forbid 
the use of any electronic devices by pas- 



sengers below 10,000 feet, where they presumably could interfere with ground- 
based communication or navigation systems. (Whether it's actually a risk is a topic of 
much debate, but that's an argument for another time.) To keep our electronics- 
craving temptations at bay, Gogo Inflight Internet is outfitted with a kill switch of 
sorts— when a plane dips below this altitude, the Wi-Fi goes kaput. 

In case you were wondering, it's actually pretty cool how in-flight Internet services 
such as Gogo work. Their sky surfing is facilitated by ground-based cellphone towers 
that are positioned to broadcast a signal up to the sky rather than across the earth. 
The undercarriage of the plane is outfitted with receivers designed to pick up the 
signal, which is then pumped out through the cabin over Wi-Fi. The result isn't quite 
as fast as your home cable connection (speeds are closer to those of mobile broad- 
band hotspots), but it's more than enough to pass the hours of a cross-country 
flight— and to kill your last excuse for not responding to your boss's e-mails. pm 



Babel App 

I reread The Hitchhiker's Guide to the Galaxy and 
was reminded of the sci-fi series' "Babel fish," 
which allowed people to understand any language 
just by slipping the aquatic creature into their ear. 
With all the crazy new mobile apps out there, surely 
one of them can pull off a trick like this. Right? 




While scientists 
have yet to discover 
any sort of real-life 
translation fish (and 
honestly, I'm not 
sure I'd want to use 
it if they did), 
technology has 
brought the idea of 
instant translation 
firmly into reality. 
Sure, Google 
Translate can handle 
text in most 
common languages 
as fast as you can 
copy and paste it, 
but perhaps the 
neatest tech 
translation tool is 
the Word Lens app. 



The Word Lens 
app uses a phone's 
camera to translate 
Spanish signs into 
English. 



which makes use of 
a phone's camera to 
translate Spanish- 
language signs in 
real time. Load up 
the app, point the 
camera at that 
south-of-the-border 
sign or text, and the 
phone's screen 
shows the same 
sign— in English. 
6 re at for emergen- 
cies when you might 
forget what 6 an o 
means! And if that 
weren't neat 
enough, the program 
also goes the other 
way— translating 
English signs into 
Spanish. Cool. 

The app is far 
from perfect. 
Because it produces 
a literal, machine- 
like translation, 



there's plenty of 
opportunity for Lost 
in Transiation- 
esque antics. The 
app also has trouble 
recognizing some 
custom fonts. 

Word Lens is 
currently available 
only for the iPhone, 
but its developers 
tell PM that they 
hope to produce an 
Android version 
soon (maybe even 
by the time this 
issue arrives in your 
mailbox). And 
although the app is 
free to download, 
you'll need to spend 
$10 on an in-app 
purchase to activate 
either its Spanish- 
to- English or 
English-to-Spanish 
translation abilities. 



Got a technology problem? 
Ask Seth about it 
Send your questions to 
pmdigitalciinic&hearstcom or 
over Twitter at twitter.com/ 
sethporges. While we cannot 
answer questions individually, 
problems of general interest will 
be discussed in the column. 
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CONTINUED FROM PAGE 73 

his wife Dolly this morning. He was 
flying home from a vacation and the 
weather got bad and he lost control of 
the plane." 

August's gruesome toll contin- 
ued to climb. By the end of the month, 
13 plane crashes had left 12 people 
dead across the state. It was as if Ted 
Stevens's dream had died with him. 

A few weeks later, I flew to Alaska 
to talk with some of the state's most 
experienced pilots and administra- 
tors. Among them was an early 
adopter of ADS-B technology, a 
30-year-old Fnupiaq Eskimo named 
Lee Ryan. A third-generation pilot, 
Ryan comes from a family that has 
long embraced aeronautical technol- 
ogy. His great-grandfather used to 
deliver the mail by dogsled from 
Unalakleet, on the Bering Sea, to 
Kaltag, 70 miles inland on the Yukon 
River, When airplanes came along, 
his son, Ryan's grandfather, realized 
that by air he could accomplish in an 
hour what took a dog team four days. 

Today, Lee Ryan is the chief pilot 
of Ryan Air, the company that his 
grandfather founded. He oversees a 
fleet of 13 aircraft that serves 76 native 
communities spread across an area 
the size of the eastern United States. 
"Flying here isn't a luxury, it's a neces- 
sity," Ryan says. "I'm not here to prove 
my manhood. If there's a way to make 
myjob safer, I'll take it." 

On the day I visited Ryan at one of 
his company's hangars in Anchorage, 
a huge low-pressure system was 
parked over the Bering Sea, sucking 
in howling winds that were gusting to 
40 mph. On Lake Hood, the float- 
plane basin next door, tiny whitecaps 
marched toward shore. Ryan was 
keen to demonstrate his fleet's latest 
avionics in action, but the rules he 
himself established specify that the 
company's four Cessna 207s must 
remain on the ground when the wind 
is gusting more than 35 mph. Instead, 
we pushed one of the planes out onto 
the ramp so the ADS-B system could 
get a signal from the satellite fleet. 

As the wind rocked the airframe, 
Ryan toggled through the features on 



the plane's Apollo MX20 multifunction display. He hit a button and the computer 
screen showed every aircraft within range carrying ADS-B or transponder equip- 
ment. He hit another button and we had a satellite weather display of precipita- 
tion in the region. The next screen displayed in red every place within 5 miles 
that was less than 300 feet belowthe altitude of the plane. "It gives us outstanding 
situational awareness," Ryan says. The plane Terry Smith was flying was equipped 
with an alert system that warned of dangerous terrain, but the NTSB could not 
determine whether it was working. 

Of course, it's not enough to have the best information possible; you have to 
use it intelligently. That afternoon, when I returned to Lake Hood, I noticed a 
pair of pontoons 50 feet offshore. Sitting atop one of them was a wet, chagrined- 
looking man. Another man bobbed in the water, A moment later, fire engines 
and police cars roared up, and a pair of rescue boats motored toward the capsized 
plane. It turned out the men had been trying to take off when the fierce winds 
upended their aircraft. 

not everyone who wants to [mprove Alaska's safety record looks to tech- 
nology. That same week, I drove north from Anchorage to the town of Birchwood, 
where I met 50-year backcountry veteran Terry Holliday. A former neighbor of 
Graybifl's, he specializes in the kind of wild and woolly aviation that John Gray- 
bill introduced me to. Holliday sometimes touches down where no plane has 
ever landed: tundra, beaches, gravel bars. Electronics are useless for takeoffs and 
landings in those settings, he told me. The only things that can keep a pilot alive 
are skill, judgment and experience. "I've survived all these years without technol- 
ogy," says Holliday, who has never had a major accident. "I'm not against it, but 
for my kind of flying, it's not going to dome any good." 

On a bright, calm morning, Holliday took me for a ride in the back seat of his 
Super Cub. We'd barely begun to roll down the runway at Birchwood Airport 
when the plane leapt from the tarmac and rose up over the tree line, revealing a 
rolling carpet of golden birches that stretched toward the Chugach Mountains. 
Soon we were flitting over the gravel bars of the Knik River, heading for the great 
sprawling mass of the Knik Glacier. Another plane, piloted by HoIIiday's friend 
Tom Atkins, flew alongside, carrying photographer Julian Dufort. 

Fifteen minutes later, we were at the base of the Knik Glacier. Holliday 
descended until we were flying low over a luminously blue stretch of water choked 
with car-size chunks of ice. On one side rose a vertical rock face; on the other, a 
sheer wall of blue ice. Holliday drove down the gap like a cabbie down Park Avenue. 
It was one of the most breathtaking experiences I'd ever had, but if the engine 
failed, there would be only two possible outcomes: quick and hot or slow and cold. 

The engine held, and Holliday swooped up and banked sharply, diving and 
landing on mud flats beside a glacial lake. We climbed out, our hair ruffled by 
the cold katabatic wind flowing down over the ice. High above us, mountain 
goats stood out as white clots on a looming rock face. Standing in this spot was 
the best argument I could think of for bush flying. So, if technology is not the way 
to make this kind of flying safer, I asked Holliday, what is? 

"Common sense," he answered. "It's not somethingyou can teach. You need 
a certain amount of luck and you need a certain amount of experience. If you get 
away with something once, you have to be smart enough not to try to get away 
with it twice." 

CLEARLY, JOHN GRAYBILL DID NOT SHARE that sentiment. According to the 
NTSB's preliminary report, the 79-year-old was flying his Super Cub near 
McGrath, west of Denali, with his wife, Dolly, and his dog, Halla, in the backseat. 
A friend, John Bath, was flying behind in his own Super Cub with his wife, Ellen. 
As the weather began to deteriorate, Bath decided to turn back. Graybill pressed 
on — risking what may have been VFR into IMC. "Buddy, are you still with me?" 
Graybill called over the radio. Those were his last known words. 

Pilot friends of Graybifl's speculate that as the clouds closed in around him, 
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he remained confident that he'd be able to find a way through. When he finally 
ran out of room, he spotted a hole in the clouds below and dove for it, only to find 
that he'd flown into a bowl too small to escape from. In his first near-fatal mis- 
hap a half-century earlier, he had dodged a similar trap; now it had snapped shut 
for good. 

True to form, Graybill wasn't using GPS or ADS-B. His emergency locator 
transmitter was off. When the rescue team located John's and Dolly's bodies, 
they found that neither had been wearing a seatbelt. 

a lot of people would have an easy label for that kind of behavior. 
Reckless. Crazy. Stupid, even. Certainly Graybill was a man who lived his life 
with little regard for convention. And he paid a terrible price— not so much with 
his own death, which was something he and many others expected, but with that 
of his 78-year-old wife. 

I've been a pilot for nearly a decade, but every time I preflight an airplane I 
think about dying. I tell myself that the more aware I am of the potential fatal 
mistakes, the less likely I am to make one. But I know that the risk is still there. 
And that awareness gives flying an intense edge. I've seen incredible things from 
the cockpits of small planes— spouting whales, sandstone pinnacles, the Sierra 
Nevada mountains at sunset — and in each case the memory is shot through with 
the knowledge of the price I could have paid. 

In an age of electronic marvels, we tend to look to technology to solve our prob- 
lems. When it stands in for expertise, however, it puts itself between us and the 
world around us. It mediates and insulates. At its best, technology can empower. 
There is no one freer than a pilot in Alaska with an airplane. When you take off, you 
can have thousands of square miles entirely to yourself. There is no mediation. It is 
a matter of you, your machine and the wilderness. And that's pure freedom. 

A few weeks after Alaska's horrible month drew to a close, I rented a small air- 
plane at Anchorage's Merrill Field and flew south toward Soldotna. Climbing over 



the city limits, I crossed Turnagain 
Arm and headed across an uninhab- 
ited expanse of the Kenai Peninsula. 
To my left rose the dark flanks of the 
Kenai Mountains. Far to my right, the 
rugged coast of Cook Inlet stretched 
to the south. No sign of human pres- 
ence was visible except a pipeline cut 
near the foot of the mountains. If I 
lost engine power, there would be no 
safe place to put down. 

The plane was more than 25 years 
old, and equipped with neither ADS-B 
nor GPS. The engine droned on; the 
landscape inched past, darkened by a 
thickening overcast. I felt entirely 
alone in the world, a sensation both 
exhilarating and frightening. In the 
distance lay a silvery shape that was 
marked on my chart as Skilak Lake. A 
highway ran north of it, where I could 
make a survivable landing. Based on 
my airspeed indicator, it would be 
within gliding range in 10 minutes. 

I checked the fuel gauge, the oil 
pressure, the tach. They looked good. 
For now I'd done all I could to reach 
my destination safely. Everything 
beyond that was out of my hands, pm 
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FIVE MINUTE FENCE STAIN 

Stain 100 feet of fence in just 5 minutes! Sprayer 
attaches directly to garden hose. No masking, simply 
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Slow Down! 
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accurate alerts while you drive. Speed traps, red 
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DO-IT-YOURSELF SOLAR 

Don't fight the heat in your attic use 

it to preheat your hot water and lower 

your air conditioning bills saving you 

hundreds of dollars each year. 

Professional quality, worry free system. 

So easy, two 10 year olds can install it. 

WWW.ABETSOLAR.COM 






SOLAR POWER GENERATORS 

High powered solar battery system. 
Emergency back-up power for power 

outages. Save gas & electricity! 
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UNICHIP, ENGINE CONTROL 

Laptop tuning of virtually any fuel 
injected engine, www.unichip.us 
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BICYCLES 



GOLDEN EAGLE BICYCLE ENGINES 

2 & 4 Cycle Geared Belt 25 - 40cc 
517-410-2793 

bikeengines.com 
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BOAT KITS - PLANS - PATTERNS - 

SUPPLIES Catalog $5.00, 

Clarkcraft, 16-6 Aqualane, 
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716-873-2640. 
www.clarkcraft.com 



AS SEEN ON NCISl BUILD YOUR 
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BOAT PUMP from 

ABS Plumbing Parts. 
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Canadian Money Order to: 
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BECOME A HOME INSPECTOR! 

Make $50,000+ per year. Free 

Information at 
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Claim your piece of the 
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Most Complete Training in the Industry! 
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Or, buy a kit and fix your cracks! 

www.concretechartie.com 

Enter Pop. Mech Promo Code: 971208 
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Excellent weekly Income. For free 

Information send S.A.S.E.; Mailers-PM, 

P.O. Box 458, New Britain, CT 06050-0458 

FIRE YOUR BOSS? New Biz Opp. 

New Patented Green Technology & 

Proven Business Lie. system. 

Kill Bedbugs Pests and Biologicals & Mold. 

www.bedbugremovalcentral.blz 

Toll Free 1-855-736-6653. 
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HYDRAULIC JACK REPAIR 

Manual and catalog: $15.00 

620-594-2247, Hydraulic Parts Supply, 

P.O. BOX 97-PM, Sawyer, KS 67134. 
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A UNIQUE LAMPSHADE. 

We put your picture on them. 
Wedding, family photos, pets, cars, 

babies, wildlife and more. 
www.personallampshades.com 
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MARK OF THE BEAST 

as CHURCH AND STATE unite! 

Let THE BIBLE identify him, 

free books/dvds 

The Bible Says, P.O.B. 99, 

Lenoir City, TN 37771 

thebiblesaystruth@yahoo.com 

1-888-211-1715. 
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CONDUCTIVE PAINT, EPOXY 

From $12. Silver or carbon paint. 

Silver epoxy. Carbon tapes. 

Custom formulas available. 

www.semsupplies.com 

301-975-9798 (M-F) 

Digital Copyguard Eliminator, 

Stabilize and Restore Distorted Video. 

Guaranteed to work with all 

DVD and VHS Systems. 

Free information Package 

574-233-3053. www.rcdst.com 

PRINTED CIRCUIT BOARD 

DESIGN 

Schematic, Layout, Packaging, 

Fabrication and Assembly. Reverse 

Engineering. Prototypes to 

Production. Your one stop solution! 

www.PCB3D.com 
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HIGH VOLTAGE SHOCK POWERI 

World's Most Powerful Ozone 

Generators + Equipment! Remove 

Odors and VOC's Kill Mold & 

Biologicals & Pests, Make Money$$$ 

www.ozonegenerator20000.com 

Toll Free 800-240-8514. 



MAY 2011 I WWW.P0PULARMECHANICS.COM 



FINANCIAL 



RARE COIN INVESTMENTS. 

Our clients DON'T LOSE money! 

FREE brochure. 

DENKO 1-877-777-1 754. 

JOIN THE LOTTERY CLUB 

Get a "paycheck every month 

whether you win or not. Free Info: 

1-877-526-6957 ID#T2635 

www.tottomajlconLlne.com/7T2635 
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PATENT YOUR BRILLIANT 
INVENTION! II 

Registered Patent Attorneys 

Available to Assist You 

New York and New Jersey Offices 

Call (646) 373-2504 or Email: 

I N FO@ PATENTANDTAXLAW.COM 
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FREE HEARING AID CATALOG. 

CUSTOM DIGITAL AND 

PROGRAMMABLE. 

HUGE SAVINGS. 45 DAY TRIAL. 

BETTER HEARING, PO BOX 219 

DEPT 32, BROOKPORT, IL 62910. 

1-BOO-320-3300 Ext. 32 

HEARING AIDS - GUARANTEED 

LOWEST PRICES! 

No huge commissions. 

Home trial, terms. All makes. 

We're the oldest, biggest, best. 

Custom instrument specialists. 

Free information, 1-800-323-4212. 

Lloyds-PMC 

DIGITAL HEARING AID SALE 

16 channel bands, any size, any type or 

BTE $339.95 

Options: touchtone, twin mics, 

custom molded - $50.00 

New! Open Fit Technology - 

most brands - big discounts 

Repairs $77.00 (since 1981) 

Free brochure & mold kit 

Hearing One 1-800-249-4163 

100 Main Street, Marty SD 57361 

TROUBLE WITH YOUR 

HEARING AID? 

Lilli Electronics is a full service 

hearing aid repair lab. 

We can quickly return most 

hearing aids to perfect, working 

condition. Serving the U.S. 

and beyond since 1967. 

Call: 1-800-653-8882 or visit us at: 

lillielectronics.com 
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Electronic Circuit Boards/Products. 
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Home Assembly- PM, P.O. Box 450, 

New Britain, CT 06050-0450 
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INVENTORS: Free information tells 

how to offer your invention 

for sate or license. 

Kessler Corporation, 52+ years 

800-537-1133, ext. 25. 

www.kesslercorp.com 

PROTECTYOURIDEA! 

Write Your Own Patent Application 

PatentPro® Software 

www.patentpro.us 

INVENTORS - NEVER SEND 
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LEARN AFFORDABLE 

PROTECTION / MARKETING METHOD 

NON-PROFIT ORGANIZATION. 
FREE INFORMATION: 1-800-846-3228. 
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LAKE OR POND? Aeration - 

1st Step towards improved water quality. 

Complete Systems $169 - $329 

11,000 Gal. Per Hour Water 

Fall Pump only 3,6 amps! Just $399.95 

www.fishpondaeratof.com 

608-254-2735 Ext. 3 



LIVE STEAM MODELS 



WORKING STEAM ENGINES 

Discounts! Accessories, Parts, 

Stirling Engines. 

Limited Edition Tin Toys, Cars & Trains. 

Catalog $6.95 Refundable, 

Yesteryear Toys 

Dept. PMS Box 537 

Alexandria Bay. NY 13607 

www.yesteryeartoys.com 

1-800-481-1353. 



METALWORKING 



BUILD, REPAIR, RESTORE ANY METAL 

Quality Hand-tools & Forming Machines 

for Automotive, Aviation, 

Homeshop, Sculpture, Instructional 

DVDs & Workshops. 

20 years & still the best ! 

Free catalog 530-292-3506 

www.tlnmantech.com 
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FREE CATALOG by mail. Meet nice 

singles, women, men. Photos. Profiles. 

All ages. Since 1981. 

Box 310, Allardt.TN 38504 

Call 931-879-4625. 
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SINGLE RUSSIAN LADIES 

Seek romance, marriage. 

E-mail, tours, free ads for men. 

Anastasia Intl. Since 1994. 

http://WWW.ANASTASIADATE.COM 

HOT LOCAL WOMEN 

Listen to Ads &. Reply„FREE! 

FREE Code 7569, 18 + 

1-888-634-2628 

www.MegaMates.com 



ASIAN BRIDES! Worldwide! 

Free Details/Photos! 

PIC, Box 4601-PM, TO., CA 91362 

805-492-8040. www.pacisl.com 
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ANTIQUE TRACTORS &. ENGINES 

Monthly publication of classified ads for 

antique tractors, hit &. miss engines, and 

related items of interest. $24 for 12 issues. 

Western Antique Iron Trader, 

24696 SW Daniel Rd., 

Beaverton, OR 97007 

www. i ro nt ra de r.conri 
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SOLAR PANELS, regulators, 

from $50, 10 - 150 watts, high efficiency. 

by German equipments. Limited $ time. 

For camping, cabins, reverse the meter! 

866-439-8004, sales@solartorrent.com, 

http://www.solartorrent.com 



SNOW GUARDS 



STOP SNOW SLIDES ON 
METAL ROOFS! 

Practically Invisible, Easy Installation, 

Ontine Estimator. 

Fast Shipping www.snojax.com 



STEEL BUILDINGS 



STEEL BUILDINGS, designed for 

the do it yourselfer. Buy direct from 

the factory & SAVE THOUSANDS. 

Worldwide Steel Buildings 
www.wsbnow 800-825-0316. 



TREASURE FINDERS 



BURIED TREASURE - Sensitive 

equipment allows locating from distance. 

Brochure free. Simmons, Box 10057-MA. 

Wilmington, NC 28404 
www.simmonsscientificproducts.com 
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BUYING GOLD, SILVER, 
PLATINUM - ANY FORM 

60 years experience. Free pricing quotes. 

Top payment. 1-800-932-1010 
www.preciousmetalsreclaiming.com 



WATER PURIFIERS 



DRINKING WATER SCAMS EXPOSED! 

Free Special Report ($15.00 Value) 
Find out which water is best for you! 
800-874-9028 waterwise.com 



WINE/BEER MAKING 



WINEMAKERS - BEERMAKERS. 

Free Catalog. (800)841-7404. Kraus, 

7850-L, Independence, Missouri 64054. 

www.eckraus.com/offers/L.asp 
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This 
Is My 
fob 



©Behind a secure, unlabeled door in a back hallway of the American Museum of Natural 
History (AMNH), Carl Mehling catalogs fossils in the Big Bone Room. The area houses more 
than 200 bones from more than 45 species of dinosaur on open shelves and in locked cabinets. It 
is always kept at approximately 65 degrees F and 50 percent humidity because "small existing 
cracks can grow bigger over time," says Mehling, who studied zoology and paleontology, and 
started at the museum as a volunteer 21 years ago. He also participates in digs; on one trip, he 
became the first person to lay eyes on fossil embryo skin while examining eggshells at a sauropod 
nesting site in Argentina. "Skin is hard to find because the fossil record favors hard parts," he says. 
"That site is the only place fossil embryo skin has ever turned up." -erin MCCARTHY 



FOSSIL COLLECTIONS 
MANAGER 




IUMUSMS BONES 
These bones — respectively, 
the posterior dorsal and 
presacral vertebrae of a 
90-foot-long herbivore — 
are from the first fossil 
dinosaur collected by 
the museum in 1897. 
Written on the fossils 
is "AMNH FARE! 223," 
their catalog number 
within the museum's fossil 
reptile collection. This ID 
allows Mehling to access 
information such as when 
and where the bones were 
found. "Without its data, 
a fossil loses much of its 
scientific value," he says, 
"it's just a pretty rock." 

3. BAROSAURUS BONE 
This real cervical bone 
from the 86-foot-long 
Barosaurus was used to 
make a cast for the muse- 
um's display skeleton. 
"We often favor casts 
because they're faster and 
safer to mount," Mehling 
says. "Plus, unmounted 
specimens are easier for 
researchers to study." Up 
to 200 researchers visit 
the collection each year; 
those who want to move 
a fossil from its location 
must fill out a yellow tag. 
"One part of the tag fol- 
lows the specimen, and 
one stays," Mehling says, 
"so we know who took it 
and who we need to talk 
to when we don't find it." 



4.CAST SKULL 

Before the museum's Apatosaurus skeleton went 
on display 106 years ago, it was missing a head. So 
researchers sculpted one using this cast skull, from 
other sauropods like the Camarasaums, as a guide. "It 
was like putting a cat's head on a dog's body," Mehling 
says. AMNH kept the model after a more accurate 
cast was made. "We're obsessed with the past," he 
says. "Even our own interpretations get archived." 
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Sure, it's just a tire. 

Like the Golden Gate is just a bridge. 
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PtTIIPTn Slfin \/AI ME PAri^ on an American Express 3 " Reward Card* by mail 

Utl III III IUU VHLUC DMUIV when you buy a set of four eligible" Bridgestone tires. 

Offer valid March 31 through April 30, 201 1 . For complete details or the nearest Bridgestone retailer, call 1-877-T1REUSA 

'Offer good in the U.S. only. Card can be used virtually anywhere American Express* Cards are welcome in the U.S. (not for online purchases); not redeemable for cash. 
Card issued in the name submitted on the rebate form; cannot be issued to minors and is not transferable. Use of Card constitutes acknowledgment that it is given as a 
Reward Card and no consideration, value or money has been paid by the holder in exchange for this Card Card subject to monthly fee of $2 00 beginning m 7th month 
(except where prohibited by law). Terms and conditkmsapply; seeameriesnexpress.comABward fordetails. ©2D11 American Express Travel Related Services Company, 
Inc. tFor eligible tires, see your participating Bridgestone retailer. Eligible tires must be purchased from a participating Bridgestone retailer's inventory between March 3 1 
and April 30, 2011. Mail-in claim form required. May not be combined with other offers. Certain restrictions and limitations apply. Offer excludes Costco purchases. 
See your participating Bridgestone retailer or bridgestonetire.com for complete details. 
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IT'S BRIDGESTONE 
OR NOTHING. 



bridgestonetire.com fjresafety.com 
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PASSION 

for EXCELLENCE 







The difference between a hybrid you drive and a driver's hybrid. 

Introducing the high pcrormance hybrid. The Intiniti M Hybrid combines 360 horsepower 
and 32 mpg" to deliver best-in-class efficiency with perforrra nee you'd expect only from Infiniti. 

I The world's first Direct Response Hybrid' system applies powe- more effectively to 

the wheels, creating a seamless rush of acceleration the instant yourfoot meets the pedal, 
connectingyou to the drive like no other hybrid before. 
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Learn more about the Infiniti M Hybrid at lnfinitiU5A,com. 

fc Hybricl Sv^tem Met Power- 360 ftp, '"Based on '20 1 2 EPA highway rue! economy estimates. Actual mileage may wary with driving conditions. 
Ltes for comparison only, rBased on WardsAuroxom Middle Luxury Car Class with tPA mileage estimates of 29 mpg combi ned city/highway. 

20i2!ififil?iM Hybrid v. 2011 competitors. Always wear your seatheH, and please don't think and drive. ©2011 tNHNITl. 









